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CLEARPRINT 


FORMS, CHARTS and GRAPHS 
SAVE YOU TIME AND MONEY 


Easier on the eyes 
Designed for rapid, accurate use 
Erase without ghosting 

Make faster, sharper reproductions 


Clearprint Forms, Charts and Graphs 
are now printed on #1015 Watermarked 
Clearprint... America’s leading technical 
paper. The accurately printed soft brown 
lines are now printed on the back en- 
abling you to erase and erase without 
disturbing them. Easy on the eyes and 
ideal for ready plotting and photogra- 
phic prints. Clearprint will not become 
yellow, brittle or opaque with age. 
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1. CROSS-SECTION FORMS 














2. MATHEMATICAL FORMS 





3. LOGARITHMIC FORMS 
4. TIME PERIOD FORMS 


Clearprint is watermarked 
for your protection. Look 
for the watermark. 


Special graphs and forms 
can be made up on short 
notice providing quantities 
are large enough to make 
special plates. 


Write now for samples, 
sizes and prices. 
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CLEARPRINT PAPER CO. 
1482 - 67th Street, Emeryville, Calif. 


(J Send me Clearprint samples, with prices, for the following uses: 











“FADE-OUT” PAPER | (© Have your representative call at my office to discuss special 
TECHNIC AL PAPER applications for my particular needs. 


FORMS ¢ CHARTS « GRAPHS 
“PRE-PRINT” PAPER 


THERE IS NO SUBSTITUTE 
Clearprint is Watermarked For Your Protection 





From the Research Laboratories of the Clay Pipe Industry... 


new joints that 
cut your costs! 


You'll be surprised how much time, labor, and money you can save with 
new, factory-made, compression joints that eliminate collaring, 
mortaring, hot pouring. It will pay you to try these new joints, 
which represent the greatest single improvement in sanitary engineering, 
since the introduction of longer, stronger Clay Pipe. See for yourself 
how these revolutionary, new joints, that snap together and 
lock tight instantly, can substantially speed up job schedules 


and increase your profits. 


@ Listed below 
are the addresses of NCPMI 
offices. A call or letter to the one 
nearest you will bring factual information, describing 
new, factory-made, compression joints and the pipe 


that measures its service by centuries. 


C-se-128 


renee FT AWAPIPEY 3 2-20 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 1820 N Street, N. W., Washington 6, D.C. 
311 High Long Bldg., 5 E. Long St., Columbus 15, Ohio + 703 Ninth & Hill Bldg., Los Angeles 15, California + Box 172, Barrington, WMinois + 1401 Pédchtree St.,N.E., Atlanta 9, Georgia 





Civi ENGINEERING, May 1959, Vol. 29, No. 5 @ Published monthly by the American Society of Civil Engineers. 
Publication office Concord, New Hampshire. (Second-class mail privileges authorized at Concord, New Hampshire.) 
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HERE'S WHY THE BORDEN LABEL MEANS A BETTER JOB... 


You cut installation cost... Borden Checking Service insures correct dimensions, fit and placement—each 
panel checked for size, each panel marked, and entire platform is laid out on our shop floor and checked against 


the shop drawing. 


Level, even surfaces . . . Floor gratings and safety steps by Borden insure easy working, walking and wheeling 
surfaces because our precision manufacturing processes require finest quality materials and workmanship. 


Free from warps or camber... Factory tested and inspected, Borden gratings stay perfect through the 
uniformity of materials and design. No imperfections or irregularities of construction to cause warping or camber, 


trouble-free service assured for the life of the gratings. 


W\ 


Ne 
Write today for free 16-page catalog (iN \ ‘NY IN 
showing all basic types of grating; more than | NN 
\ WN 
. YN . 


30 dimensional drawings of subtypes; eight 
safe load tables for steel and aluminum 
grating. 


BORDEN METAL PRODUCTS CO. 


"greatest name in gratings’’ 
845 Green Lane Elizabeth 2-6410 Elizabeth, N. J. 


Plants at: Union, N. J. © Leeds, Ala. 
Conroe, Texas ® Beeton, Ontario 


N 


BORDEN METAL PRODUCTS CO. 


Gentlemen: 


Please send me new 1959 BORDEN Catalog 


NAME ... 


ne 
COMPANY NAME 
ST. AND NO. 

CITY AND STATE . 
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Reinforced CONCRETE 


Cored-slab, cast-in-place bridge deck 
SAVES MATERIALS AND MONEY... 


Los Angeles Highway Engineers have used 


es 





An interesting example of economical and 


practical bridge design is the new reinforced 
concrete bridge carrying five tracks of the 
Santa Fe Railroad over Paramount Boule- 
vard in Los Angeles. The bridge is a two-span, 
cored-slab, rigid frame structure of reinforced 
concrete on pile foundations. 


this method of construction for many bridge 
structures. It has proved to be more economi- 
cal not only because of the ready availability 
of materials but also because the cored slabs 
in the reinforced concrete bridge deck reduce 
dead weight in the completed structure. 


CONCRETE 


REINFORCING 
STEEL INSTITUTE 


CONCRETE REINFORCING STEEL INSTITUTE 
38 South Dearborn Street, Chicago 3, Illinois 
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\ reinforcing bars, and void tie-downs. 


6116 — } \ | 


“, tie down rods at 3-0 ce \ 41449 Concrete block 
Santa Fe Railroad Bridge over Paramount Boulevard, Los Angeles, California. 
Designer: County of Los Angeles Road Department, Bridge Division. 


Contractor: Otis B, Pierson Construction Company. 


TYPICAL DECK FORMS 
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the only complete 
water service organization 


SITE 
SELECTION 


L__]} 
peer CONSTRUCTION 
OF 
WATER SYSTEMS 


WATER 
TREATMENT 


In an age of specialization there is a definite advan- 

tage in doing business with a company offering a 

COMPLETE SERVICE .. . providing all the services World’s Largest Q WWE Water Developers 
allied to the field of water. 


Only Layne with its network of Associate Companies, and : 
5 experi LAYNE OWLER, INC., MEMPHIS 
over 75 years of experience, all backed by Layne Research & DYUTTLER, IMs, 


can offer its customers a complete water service which Offices and Factory « Memphis 8, Tenn. 
makes Layne unique in the industry. LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 
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“We improved our masonry mortars by 
switching to Atlas Masonry Cement” 


Project: Barwise Junior High School, Wichita Falls, Texas. Architects: Jesse G. Dixon, Arch., R. B. Pardue, Asso., Wichita Falls, Texas. General Contractor: 
W. C. Shelton, Lawton, Okla. Masonry Contractor: W. P. Howle, Wichita Falls, Texas. Dealer: Stephens Lumber Co., Wichita Falls, Texas. 


“We cut our teeth on a portland cement and lime mortar,” says 

W. P. Howle, masonry contractor of Wichita Falls, Texas. “We were hard 
to convince that any other mortar could compare. Until some 

six years ago, that is. Then we tried Atlas Masonry Cement in mortar 

for a small commercial building. We’ve been using it ever since.” 


Here are the reasons why contractors are switching to Atlas 
Masonry Cement: It produces a smooth, easy-working mortar that 
“butters” easily, stays workable, assures a stronger bond. 

It requires less mixing water, minimizing shrinkage and cracking. 
Also provides uniform color in the mortar joints. 

Complies with ASTM and Federal Specifications. 

For your copy of “Build Better Masonry,” write Universal Atlas, 
100 Park Avenue, New York 17, N. Y. 


“USS" and “‘Atias” are registered trademarks 





Universal Atlas Cement 
Division of 
United States Steel 


OFFICES: Albany + Birmingham - Boston « Chicago « Dayton - Kansas City - Milwaukee - Minneapolis - New York « Philadelphia - Pittsburgh « St. Louis * Waco 
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Be Sure: Look for the VISQUEEN mark on every 
foot of VISQUEEN film. This trademark is your 
assurance that you have the first and foremost 
polyethylene film. 
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PLAN FOR ACTION PROMOTES 
ADEQUATE WATER SUPPLY 


Here’s help you can count on 


On the opposite page is the third in the current series 
of advertisements created as a public service by the 
Cast Iron Pipe Research Association. It’s aimed 
straight at Mr. and Mrs. America through the pages 
of the widely read Reader’s Digest magazine. 

Similar advertising appears regularly in U. S. News 
& World Report, Nation’s Business, Better Homes and 
Gardens, American Home and Sunset magazines. 

Every advertisement dramatizes the importance of 
pure, safe water for home and industry and emphasizes 
the growing seriousness of the water supply problem. 
Furthermore, these advertisements give the reader some- 
thing to do about it. 


Free Plan-for-Action Booklet 


Every reader is offered a free booklet (illustrated on 
the opposite page) which describes ways for them to 
get the facts about the water situation in their own 
communities. A step-by-step outline of action is pre- 
sented so that, armed with the facts, local citizens can 
get behind a broad program for extending and improv- 
ing water service in their own areas. 

The third item of assistance offered by the Cast Iron 
Pipe Research Association to those in the water supply 
field is a community relations portfolio, also illustrated 
opposite. It contains ideas and suggestions for public 
officials to use in their own community relations activ- 
ities to bring adequate supplies of water to homes and 





. 











industry in their towns. It tells how informed citizens 
and officials can work together for improved facilities 
and adequate rate structures or financing. 

This program is already at work—for you. Its im- 
pact will be felt more and more as the months go by. 
For more information and a copy of the booklet, 
‘‘Water— make sure you'll always have plenty,’ write 
to Thos. F. Wolfe, Managing Director, Cast Iron Pipe 
Research Association, 3440 Prudential Plaza, Chicago 
1, Illinois. 





THREE REASONS WHY CAST IRON PIPE IS 
AMERICA'S GREATEST WATER CARRIER: 


1. More miles of underground cast iron water 
mains are now in use than of all other kinds of 
pipe combined. 


2. More miles of cast iron water mains are now 
being purchased and laid than of any other kind 
of pipe. 


3. Impartial surveys prove that today's water 
utility officials and consulting engineers prefer 
cast iron pipe for underground water distribu- 
tion by an overwhelming majority. 











CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 


May 1959 * CIVIL ENGINEERING 





CIVIL ENGINEERING «+ May 1959 





Headworks Structure, Chelsea, Mass. 

Contractors: Berke Moore Company, Inc., Boston 

Consulting Engrs.: Charles A. Maguire & Assoc., Boston 
tively absorb 34’ of water, the contractor Chief Engr., Const. Div., Metropolitan Dist. Comm.: F. W. Gow 


While MORETRENCH WELLPOINTS effec- 


excavates 45’ down in fine, silty sand — 


open cut—to place 96” diversion pipes— eliminated the need for 


in the dry. 


sheeting — (sheeting 


EFFICIENT shown was left in place 
This project is part of the Metropolitan DEWATERING from old sewer contract) — 


District Commission’s huge sewage dis- reduced labor, fuel and 


equipment costs — 


posal plant for the City of Boston. 


Only one pump, pumping on two 


stages of wellpoints, was needed to Competitive bidding today requires substantial 


uring a wet job, 


keep this deep excavation dry. experience. When you're fig 
or a realistic estimate of pumping costs. 


call us f 


eo) 0-8 dO fed | ee Corporation 


389 Main Street 4900 S. Austin Ave 7701 Interbay Bivd 315 W. 25th St. Rockaway 
Hackensack, New Jersey Chicago 38, Illinois Tampa 9, Florida Houston 8, Texas New Jersey 
HUbbard 9-7676 POrtsmouth 7-4212 TAmpa 61-1881 UNderwood 4-7774 OAkwood 7-2100 


New York Tel.: CO 7-2283 














Western Representative: Andrews Machinery of Washington, Inc., Seattle 4, Washington 
Canadian Representative: Geo. W. Crothers Limited, Toronto, Ontario 
Brazilian Representative: Oscar Taves & Co., Ltd., Rio de Janeiro 
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Each of the compactor units employed in the workheads of these 
machines supplies FORTY-TWO HUNDRED 6,000 Ib. VIBRATORY 
BLOWS PER MINUTE and achieves maximum density of any 
granular material used in base courses and fills in the fastest 
possible time. 


Each compactor unit may be operated independently and 

hence units may be detached from the maximum coverage ar- 

rangement of 6 units in the workhead (13’, 3”) to ideally fit each 

job; or they may be regrouped in a wide variety of tandem ar- 

rangements for more rapid densification of narrower areas. And 

in the case of the TRAILER COMPACTOR as many as eight com- 

pactor units may be employed in two workheads of 4 each — JACKSON TRAILER COMPACTOR — May be 
pushed or pulled by any prime mover capable of working 


one in front and the other following the trailer. speeds as low as 50 F.P.M. Towed to location at any road 

speed ... operated in either direction . . . controlled by 
NEWLY DESIGNED COMPACTOR BASES PERMIT OPERATION OF operator of prime mover. Power plant supplies both single 
BOTH THE MULTIPLE AND TRAILER COMPACTORS IN EITHER =O” *-Plate 110-180 voll, 60-80 cycle A.C. and has 
DIRECTION — NO DEADHEADING OR TURNING REQUIRED. 


FOR SALE OR RENT FROM YOUR JACKSON 
DISTRIBUTOR. Name and descriptive literature 


Used on nearly all of the nation’s major highway projects, sent on request. 


including the AASHO Test Road, the JACKSON MULTIPLE 
COMPACTOR has thoroughly demonstrated the outstanding ad- JACKSON VIBRATORS 
vantages of this method of compaction. With the advent of the 


JACKSON TRAILER COMPACTOR it is conveniently adaptable NC 
to paving projects of nearly every type and size. TF LUDINGTON, MICH: 
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is modern, high speed 
concrete forming 





THIS IS UNI-FORMING... THE FASTEST GROUND-TO-GROUND SYSTEM 


of concrete forming capable of handling virtually any type of poured concrete structure. 
UNI-FORMING is faster because assembly of UNI-FORM Panels with UNI-FORM Ties 
and Tie Keys is a simple mechanical (and automatically accurate) process . . . faster because 
minimum alignment and bracing is required on | side only . . . faster because every form- 
ing requirement is engineered into the system. In addition to its speed you'll find that the 
UNI-FORM System of concrete forming has many other advantages you can use to save 


time, money and labor. 


UNI-FORMING yo 1S 
HAS loos) ': 


The UNI-FORM Panel is plywood 


faced, steel framed to provide 
strength and rigidity plus all 
} _ the advantages of a nailing sur- 
face. Made in standard heights 


from 1 ft. to 8 ft.; widths 2 ft., 


BASIC ELEMENTS 18”. 


UNI-FORM Ties lock 
and spread UNI- 
FORM Panels. Made 
for all wall sizes. 
Special ties available. 


Want more information on the 
UNI-FORM System? Write for 
new full line catalog today. 


INIVERSAL rons cramer .co. 


CONCRETE FORM SPECIALISTS SINCE 1912 


BRANCH OFFICES SAN LEANDRO, CAL. HOUSTON, TEX. BALTIMORE, MD. LOS ANGELES, CAL. CLEVELAND, OHIO ATLANTA, GEORGIA 
2051-9 Williams Street 2314 Preston Ave. 1020 N. Kresson St. 13210 S. Figueroa St. 24901 Lakeland Bivd. 1401 Howell Mill Rd., N.W. 


AND WAREHOUSES Universal Form Clamp Co. of Canada, Ltd., 226 


Norseman St., Toronto, Ontario 


UNI-FORM Tie Keys 
securely lock Panels 
and Ties together. 





CIVIL ENGINEERING ° 


At Idlewild International Airport 


stores fuel for $6,000,000 heating system 








CB&I Structure complements beauty and efficiency of new facilities 


Engineers for the Port of New York Authority 
wanted both beauty and utility when they specified 
this 5,000-barrel Hortonspheroid® for the storage 
of fuel to serve New York International Airport’s 
new central heating plant. High temperature water, 
generated in the attractive plant, heats all airport 
central terminal buildings to eliminate duplication 
of equipment, service and save valuable space. A 
second pipe system carries chilled water year-round. 


Hortonspheroids are the natural way to store vola- 
tile liquids safely and stop evaporation losses. They 
have also been used for the storage of water. Their 
beauty, utility and high performance standards are 
another example of how CB&I’s complete design, 
fabricating and erection facilities are helping mod- 
ern engineers save time and effort. 


Write for our new bulletin: CB&I FIELD SERVICES 


Chicago Bridge & Iron Company 


Atlanta * Birmingham ®* Boston * Chicago ® Cleveland ® Detroit * Houston * Kansas City (Mo.) 


New Orleans © New York © Philadelphia © Pittsburgh © Salt Lake City 
San Francisco @ Seattle © South Pasadena © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, 
GREENVILLE, PA. and ot NEW CASTLE, DELAWARE. 
In Canada: HORTON STEEL WORKS LTD., TORONTO, ONTARIO 
REPRESENTATIVES AND LICENSEES: 


Australia, Cuba, England, France, Germany, Italy, Japan, Netherlands, Scotland 
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Marconi in Broadcasting 


80 countries of the world 
rely on Marconi 
broadcasting equipment 


MARC ONI COMPLETE SOUND BROADCASTING SYSTEMS 


MR. J. S. V. WALTON, SUITE 1941, 750 THIRD AVENUE, NEW YORK 17, N. Y., U.S. A. 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND 
M3 
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I want a new plant building. I want it fast. I want it strong and tough. 


I want few columns, more open areas. I want a building that's easy to expand. 


I want to keep the I want to keep maintenance Now, what structural material 
initial cost low. costs low, too. do you recommend? 


Give the mani what he wants: Recommend framing his plant 
building with structural steel. Only steel framing meets all his 
demands. Both steel producers and steel fabricators have expanded 
facilities. There's an ample supply of the fabricated structural 
shapes you need--when you need them. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 





PROJECT PAYDIRT* pays off again 


NEW 225 HP CAT NO. 619 
TWO-WHEEL TRACTOR 


First two-wheel tractor to deliver four-wheel speed and roadability! 


Matched with new No. 442 Series B LOWBOWL Scraper for new high production 


with 14 cu. yd. struck capacity! 


This new No. 619 Series B represents a major break- 
through in two-wheel tractor-scraper design. It is the first 
and only broad application two-wheel machine that com- 
bines two-wheel traction with four-wheel speed and road- 
ability. It also affords new unit construction and timesav- 
ing accessibility never before built into this type of rig. 

The No. 619’s new turbocharged engine delivers 225 
HP and a torque rise of 20% — for fast acceleration. 
With a top speed of 30.2 MPH, the No. 619 can really 
run—and run under conditions that slow down other make 
two-wheel rigs. 

That’s because of its roadability. Advanced Caterpillar 
design has achieved a tractor-scraper balance resulting in 
rides that “smooth out” to an amazing degree. This balance 
permits higher speeds for more cycles per day and less 
operator fatigue. 

With all this, new hydraulic steering makes the No. 619 
extremely easy to maneuver, yet retains that important 
“feel of the road” touch. Design permits full 90° turns 
with a turning diameter of 30 feet. 


As for unit construction and accessibility, here’s one 
example: A new swing-away dash allows ready access to 
the starting engine, air compressor and hydraulic pump. 
Another example: By removing six capscrews in the planet 
carrier cover, each axle can be removed from the tractor. 
The planetaries are interchangeable between sides. 

Like all achievements of Caterpillar’s Project Paydirt, 
the No. 619-No. 442 unit has been thoroughly tested. Four 
years of on-the-job operation prove this: This new “all- 
job” machine will set new performance records on a broad 
range of applications. 

How much does this mean to you profit-wise? Of 
course, that depends on your jobs. But this is certain— 
there’s nothing like the new No. 619-No. 442 in the field 
today. Get the complete facts about it from your Caterpillar 
Dealer, who backs you with round-the-clock service and 
parts you can trust. Ask for a demonstration. See for 
yourself how it can step up production and profits on a 
wide range of applications. 

Caterpillar Tractor Co., Peoria, Illinois, U.S.A. 





NEW NO. 442 SERIES B LOWBOWL SCRAPER. 
Matched to the No. 619 for high production. Capac- 
ities: 14 cu. yd. struck and 18 cu. yd. heaped. Exclu- 
sive Caterpillar LOWBOWL design provides a faster 
loading rate with less resistance throughout the loading 
cycle. Also available for use with the No. 619 is the 
25-ton-capacity Athey PR619 Rear Dump Trailer. 


Additional facts about the No. 


constant mesh transmission 


and ply ratings available 


dry-type air cleaner 


CATERPILLAR'S 


PROJECT 
PAYDIRT 


NEW TORSIONFLEX SEAT. New 
seat provides “highway” ride on 
off-highway conditions. Helps con- 
serve operator’s energy, lessens 
his fatigue, enables him to do 
more work per shift. One of many 
Caterpillar developments. 





Fuel tank capacity—85 U. S. gallons 


‘CATERPILLAR 


* PROJECT PAYDIRT: 


Caterpillar’s multimillion-dollar research 
and development program—to meet the 
continuing challenge of the greatest 
construction era in history with the most 


NEW SWING-AWAY DASH. Per- 
mits timesaving access to the start- 
ing engine, air compressor and 
hydraulic pump. Entire left side of 
engine can be exposed without 
having to disassemble any major 
components connected with dash. 


NEW TURBOCHARGED CAT EN- 
GINE. Designed to meet the spe- 
cific requirements of the No. 619. 
Develops 225 HP and a full 20% 
torque rise—for fast acceleration 
from cut. Fuel system permits use 
of economy-type fuels. 


NEW UNIT CONSTRUCTION, 
Offers unmatched accessibility for 
servicing. Transmission differential 
and cable control can be quickly 
removed as unit. Each axle can be 
pulled out by removing six cap- 
screws from planet carrier cover. 


619-No. 442—Six-speed forward, two-speed reverse 

Standard wide-base 26.5-25, 24-ply tires all around— optional tread 
Choice of in-seat gasoline starting or direct electric starting New 
Shipping width— 10 feet, 10 inches. 


Caterpitiar and Cat are Registered Trademarks of Caterpiiias Tractor Co. 


productive earthmoving machines ever 


developed. 





NEW ALCOA ALUMINUM 
BEAM GUARD RAIL 
ENDS MAINTENANCE 
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General. Alcoa® Aluminum Beam Guard Rail shall consist of rail ele- 
ments fabricated to develop continuous beam strength and shall be in- 
stalled as shown on the plans. 


The story’s Description. The rail element shall consist of aluminum sheet formed 
into a beam not less than 12 in. wide and 3 in. deep, in accordance with 

e the standard drawing. The cross section shall consist of two corrugations 

in the symmetrical about the horizontal axis, with the rounded faces turned 

toward traffic and the edges turned away from traffic. The edges and 

the center of the rail shall contact each post. Splices shall be bolted and 


lapped not less than 12% in. Each end of every installation shall be 
fitted with a terminal section as shown on the standard drawing. 


Material. The rail elements shall be formed from aluminum alloy Alclad 
2024-T3 sheet (ASTM Specification B209, latest issue, alloy clad 
CG42A, condition T3). The terminal sections shall be formed from alu- 
minum alloy Alclad 2024-O sheet (ASTM Specification B209, latest 
issue, alloy clad CG42A, condition O). All bolts shall be aluminum 
alloy 2024-T4 with 204 Alumilite* finish. The bolts shall be made from 
rod conforming to ASTM Specification B211, latest issue, alloy CG42A, 
and shall be supplied in the T4 temper. Bolt head and thread dimensions 
shall conform to the standard drawing. 
All nuts shall be aluminum alloy 6061-T6 made from rod eonform- 
se ing to ASTM Specification B211, latest issue, alloy GS11A, condition 
. ale T6. Nut and thread dimensions shall conform to the standard drawing. 


i2 ve LAP Strength. The rail element shall be designed to meet the requirements of 
the following table. The post connection shall withstand a 5,000-lb side 
pull in either direction. 

*Trade Name of Aluminum Company of America 


A SHAPE TO FIT RAIL ELEMENT 


| Beam Strength 
Bae eae Minimum nig eu as 
Nominal Tensile Traffic Side Up Traffic Side Down 
Thickness Strength i acini 
i e | | in. of Joint Load. Ib Po sia es a 
Ib ’ 
cvenen C+ — ~ 2 


~~ 0.105 65,000 1,200 3% 1,000 
1,800 5% 1,400 


~~ 0.125 80,000 1,500 3% 1,200 
2,000 Ye 1,600 
0.156 100,000 2,000 4 1,600 
3,000 6 2,400 


+With the rail element freely supported on a 12-ft 0-in. clear span and 
the load applied through a 3-in. flat surface at the center of the span. 


Interchangeable Parts. Guard rail parts furnished under this specifica- 
tion shall be interchangeable with similar parts, regardless of the source 
or manufacturer. 


Inspection. Guard rail parts shall be inspected to determine that the 
material dimensions and workmanship are in accordance with the stand- 
ard drawing and this specification. 
Installation. Posts shall be spaced on 12-ft 6-in. centers measured along 
the center line of the rail. The rail elements shall be lapped in the di- 
rection of traffic. When designated on the plans, the rail elements shall 
be curved before erection. Holes for special details may be field-drilled 
ma or punched, when approved by the engineer. Terminal sections shall be 
MEDIAN END . attached to the ends of each installation and shall be lapped on the face 
of the rail. 


Painting. No painting of the aluminum guard rail elements, end sections 


ve sHeet //| or fasteners will be required. 
YY 
Pr i F y F ; ; 
° i Your Guide to the Best in Aluminum Value 
o ; ALCOA | 
i ALUMINUM For Exciting Drama Watch “Alcoa Theatre,"’ Alternate Mondays, 
; ee ee NBC-TV, and “Alcoa Presents,"’ Every Tuesday, ABC-TV 


Aluminum Company of America, Dept. 1913-E 
Alcoa Building, Pittsburgh 19, Pa. 


Please rush complete details on Alcoa Aluminum Deep Beam Guard Rail! 





Name 


FLARED END Firm 


Address 
Zone State_ 
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This hyperbolic paraboloid, spanning 60 
feet, is one of six for the new library of 
Hunter College, New York City. 


...with PLASTIMENT 





Architect: 
MARCEL BREUER, FAIA 


Consultant: Eduardo Catalano 
Associate: Robert F. Gatje 


The problem, to place lightweight Lelite concrete on steep slopes 
— as much as 45° — for the 3% in. thick hyperbolic paraboloid 
roof of the new Hunter Coilege library . . . Good workability at 
ae ; 5 - low slumps and a cohesive mix were vital . . . Plastiment re- 
Consulting Structural Engineers: tarding densifier, added to the mix, gave the desired workability 

FELIX CANDELLA; FARKAS & BARRON at 2-inch slumps, and rapid clear-water bleeding for stability on 
steep slopes, resulting in sound concrete . . . Strengths of 3000 


General Contractor: 4 . . 
psi were obtained in 7 days. 


oe 8. OS 6 om, Plastiment controls the hydration of cement by retarding and 
Concrete Contractor: reducing cement gel formation . . . It does not entrain air so 

DIC CONCRETE CORP. that proportions can be varied to meet job conditions .. . 
Workability is greatly increased so that even stiff mixes are 
readily compacted . . . In addition, it reduces cracking, increases 
strength and provides more uniformity in a concrete member. 


Call Sika direct or nearest distributor for catalog and technical 
information and service. 











Other Sika Admixtures: 


SIKACRETE SIKA AER INTRAPLAST SIKA 


Accelerating Air Entraining Expanding Integral for 
Densifier Resin Solution Grouting Aid Cement Mortar 





RELIABILITY 
a 
EXPERIENCE 


os 
SERVICE # GUCAGO '¢ DALLAS = OETOIT © MEW GHLIANE © LADEN 


SIKA CHEMICAL CORPORATION 


P Of foe ee Om me 
COMPOUNDS FOR MASONRY and CONCRETE CONSTRUCTION 
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Same cut...same pusher 


Mere ee t terene  e e 


5% more dirt in 42% less time 


—_ anemia manner ener neem et recreate 
| ern aera atime teams eam een! tym seamen ome 


DAY IN...DAY OUT, THIS ALLIS-CHALMERS 91/2-YARD TS-160 
OUTWORKS ITS LEADING COMPETITOR...AND DELIGHTS ITS OWNER* 


This is no demonstration setup. It’s a road job* 
where these two self-propelled scrapers worked 
every day ... push-loaded by the same Allis- 
Chalmers HD-16 torque converter tractor. That 
made every loading cycle about as identical as 


* Further details on request 


You may be surprised . .. may even challenge these 
facts. But facts they are, and we invite you to check 
them on your job, with your stop watch. Call your 
nearby Allis-Chalmers dealer now. He’ll provide the 
TS-160... when and where you say. Allis-Chalmers, 
Construction Machinery Division, Milwaukee 1, Wis. 
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they’ll ever get. And hour after hour, the TS-160 
moved out of the cut with a heaped load in an 
average of 42% less time than its 9-yard companion 
of another make. This is extra work power you can 
turn into profit ! 


9’ yards 
heaped, 
155 net engine 


horsepower 


... power for a growing world 
21 





orld’s highest single-lift lock built 
with (iss) Steel Sheet Piling cofferdams 


Downstream view showing new Wilson Lock with cofferdam A at left and E at the far end of the lock. 
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View showing the new temporary canal in use with cofferdam F in 
background shutting off the entrance of the old canal while it is 
being deepened by 10 feet. 


Cofferdam cell being built on solid rock with the use of a template. USS 
MP-101 Straight Web Piling assures maximum strength in tension. 





DIKE 
oO. 


Uy 


TEMPORARY LL 


CANAL ° 





pike 


TENNESSEE RIVER 


COFFERDAM F, 


a 


Diagram construction: isk ina Witlnun Laake Sor TVA ahensing iooe> 

tion Y coterdares E and F. i 

Chief Engineer: George K. Leonard; Project Manager, Wilson 
‘ M. 





TVA's new 100-foot-high Wilson Lock at Muscle 
Shoals, Alabama will have the distinction of being the 
world’s highest single-lift lock. The $35 million construc- 
tion project includes a 110 x 600 ft. lock chamber 
through the existing dam, 4 million cubic yards of canal 
excavation, and a high-level fixed span bridge over 
the huge lock. 

It is quite an engineering feat to construct a new 
lock through an old dam without interrupting naviga- 
tion more than a few days. The first two cofferdams, A 
and E, were built to keep the Tennessee River out of the 
new lock area. These took a total of 32 cells, each 36.61 
feet in diameter, with the USS MP-101 Straight Web 
Piling ranging from 38 feet to 48 feet in length. The 
cofferdams were set on rock; consequently, there was 
no penetration. It took an average of three days to 
construct and fill each cell. 


United States Steel Corporation — Pittsburgh 
Columbia-Geneva Stee] — San Francisco 
Tennessee Coal & Iron — Fairfield, Alabama 
United States Steel Export Company 
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Another cofferdam, F, was built to direct the flow 
of water into a new temporary canal through Patton 
Island and to dry up the old canal which will be made 
10 feet deeper. The 58 cells in this cofferdam are 23.88 
feet in diameter and are also set on rock. The piling is 
all in 20-foot lengths of USS MP-101. There was no 
penetration, and the cells were constructed and filled 
on an average of one per day. 

A total of 3,953 tons of USS MP-101 Straight Web 
Piling was used for these three cofferdams—and all of it 
was delivered on schedule. For the new bridge (not 
shown), USS H-Beam Bearing Piles were used. This is 
another case that illustrates the excellent deliveries 
made possible by U. S. Steel’s large production facilities 
and attention to customers’ needs. When you want any 
type of piling—steel sheet piling or H-Beam bearing 
piles—call the United States Steel office near you. 


USS is a registered trademark 


United States Steel 





NEWS OF ENGINEERS 


Thomas A. Lang, one of Australia’s 
outstanding engineers and an authority 
on hydroelectric development, has joined 

Bechtel Corporation, 
international engi- 
neers and construc- 
tors with headquart- 
ers in San Francisco, 
as an executive engi- 
neer in the Power 
and Industrial Divi- 
sion. Mr. Lang has 
been associate com- 
missioner of the 
Snowy Mountains Hydroelectric Author- 
ity, Cooma North, New South Wales, 
for the past ten years. 


Karl M. MacDuffee, civil engineer with 
the Army Corps of Engineers, has retired 
after almost twenty-five years of govern- 
ment service. Much of Mr. MacDuffee’s 
work with the Corps has been concerned 
with flood control problems in the Willa- 
mette Valley and lower Columbia areas, 
and spans a period when most of the big 
dams now operating in the Columbia 
Basin were being designed and built. 


John W. Kinney, sanitary engineering 


SET UP IN SECONDS! 


Set up OVER or UNDER 


a point with new ra 


WARREN-KNIGHT 
TELE-PLUMB ~ 


No more trial and error, 
wasted time, building wind- 
breaks for your plumb bob. 


consultant of Ann Arbor, Mich., has 
joined Goodkind & O’Dea as director of 
field operations. Mr. Kinney was resident 
engineer for the consulting engineer on 
the Mackinac Straits Bridge in Michigan 
from 1954 through 1958. 


Ralph Cutler had been named a vice 
president of Yuba Consolidated Indus- 
tries, Inc., and general manager of the 
Southwest Welding and Manufacturing 
Division. Mr. Cutler goes to Southwest 
Welding and Manufacturing, located in 
Alhambra, Calif., from the Kaiser Steel 
Corporation, Montebello, Calif., where he 
was manager of engineering and estimat- 
ing for the fabricating division. 


Coleman R. Sample, vice president of 
Ford, Bacon & Da- 
vis, Inc., has been 
elected a_ director 
of Ford, Bacon & 
Davis, Ine. and the 
Ford, Bacon & Da- 
vis Construction 
Corporation, New 
York City engineers 
and business con- 
sultants. Mr. Sample 

has been with the firm since 1918. 


Fred E. Ressegieu, who joined the 

Bechtel Corporation, San Francisco, 

Calif., last year as 

an executive engi- 

neer, has been ap- 

pointed manager of 

defense projects for 

the firm. From 1954 

to 1957, as chief of 

the Plans and Pro- 

grams Division, Of- 

fice of Research and 

Development, Wash- 

ington, D. C., he was responsible for 

planning and budgeting the Army’s $400- 
million research program. 


Charles A. Peters, for the past two years 
assistant to the Commissioner of Public 
Buildings, Washington, D. C., has retired 
from the Public Buildings Service after 
forty-one years in Federal service. In his 
long career Mr. Peters devoted his atten- 
tion first to construction projects, includ- 
ing the White House reconstruction of 
the 1920’s and the design and construc- 
tion of the Lincoln Memorial reflecting 
pool, and later to the management of 
Federal buildings throughout the coun- 
try. In 1956 he received the Distinguished 
Service Award, the highest recognition 
a civilian employe can receive. 


PREVENT 
LEAKS 


y SPEED 


! Set up fast, directly over or under 
a point, with precisely accurate 
WARREN-KNIGHT _TELE-PLUMB. 
Sight any set-up point, from nadir 
to zenith, through transit tele- 
scope that sights your line. Shift 
transit without disturbing level. 
See vertical wire cut set-up point 
with full power of transit tele- 
scope — far more accurate than 
any other type of optical plum- 
met. Nothing to attach or detach 
between set-ups. TELE-PLUMB can 
be used on transits or transit- 
levels, fits most internal focusing 
telescopes. Order direct for 
Warren-Knight instrument, or 
write for full details, giving make, 
model and serial number. 


Immediate, accurate set-up 
over or under any point. 


Ask for Bulletin CE-95 that lists Full Details 


ARE -ANIGH 


136 Worth 12th St., Philadelphia 7, Pa. 
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PIPE-LAYING 














REXON “K” Rubber Gaskets 
“pack” the pipe joint tight 
under compression, preventing leakage in or out 
of the pipe joint. Self-energizing action causes 
Gasket to seal even tighter as water pressure 
increases. Made for standard bell and spigot 
concrete pipe, REXON “K” Gaskets “snap-on” to 
the pipe, and the pipe is quickly coupled into the 
line. Wet trenches do not delay the work. Made 
of acid-resistant rubber, they never deteriorate. 

REXON No. 2 PIPE COATING protects concrete 
pipe against deterioration by hydrogen sulphide 
gas, oils, greases and solvents. It is synthetic 
hard rubber which vulcanizes to pipe by catalytic 
action, not by evaporation which causes pin-holes. 
WRITE FOR MORE DETAILS. 5104 


HAMILTON KENT MANUFACTURING CO. 


Kent, Ohio ORchard 3-9555 
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Serge Leliavsky, formerly chief of De- 
signing Service in the Nile Barrages and 
Reservoirs Department of the Egyptian 

Government and 
now engaged in pri- 
vate practice in 
Cairo, has been in- 
vited by the Impe- 
rial College of Sci- 
ence and Technol- 
ogy, University of 
London, to give sev- 
eral lectures to ad- 
vanced students and 
interested members of the public. The 
lectures to be delivered in May 1959, deal 
with uplift in gravity dams, 


E. F. Bespalow, vice president and 
chief engineer of Choctaw, Inc., Mem- 
phis, Tenn., was reelected president of 
the American Concrete Pipe Association 
at its annual convention in Palm Beach, 
Fla., on March 14. He has been a leader 
in the association for many years, hav- 
ing served as director, vice president, and 
chairman of the Technical Problems 
Committee. Mr. Bespalow is past-presi- 
dent of the ASCE Mid-South Section. 


Robert D. James has been assigned as 
a field service engineer in the A. M. Byers 
Company’s Houston, Tex., Division Of- 
fice. Before joining the byers Company, 
Mr. James was employed by the Allis- 
Chalmers Manufacturing Company and 
the General Cable Corporation. 


James A. Lindsey, founder of the firm 
of Lindsey Engineering Company, 


Hutchinson, Minn., in 1953, announces a | 


new office location at 129 West Lake 
Street, Minneapolis 8, Minn. In 1957 Mr. 


Lindsey became the co-founder and pres- | 


ident of the firm of Lindsey, Carter & 


Associates, Inc. The principals of that | 
firm separated and the Lindsey Engi- | 
neering Company has been reestablished. | 


Finley B. Laverty took over in Febru- 
ary as assistant chief engineer of the 
Los Angeles Flood Control District in 
charge of the Dams and Construction 


Branch. Mr. Laverty is serving as Direc- | 


tor of ASCE. 


Two professors of civil engineering at 
the University of Texas—Lymon C. Reese 
(left) and Hudson Matlock—have been 
awarded a $20,870 grant from the uni- 
versity's first Excellence Fund to support 
their basic research on the movement 
of different soils as it affects both land 
and offshore structures. Here they ex- 
plain one of the problems they will 
cover in the seven-month study. 
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Jack B. McKamey, since 1956 construc- 
tion manager of Ebasco Services Incor- 
porated, New York, N. Y., has been 
appointed a member of the Atomic En- 
ergy Commission’s Fluid Fuel Reactors 
Task Force. Mr. McKamey is especially 
qualified as industry representative on 
the task force because of his experience 
in manufacturing, invention research and 
development, construction of nuclear fa- 
cilities, and business organization and 
management. 


M. J. Shelton, formerly deputy director 
of the California State Division of Water 
Resources at Sacramento, has become 
connected with Koebig and Koebig, 
consulting engineers-architects. He will 
be chief engineer of the firm’s newly 
opened office in San Diego. 


John C. Lamb, III has been appointed 
associate professor of sanitary engineer- 
ing in the University of North Carolina’s 

Department of San- 
itary Engineering of 
the School of Public 
Health at Chapel 
Hill. Since 1955, Dr. 
Lamb has been serv- 
ing as a sanitary en- 
gineer with Ameri- 
can Cyanamid Com- 
pany, in Bound 
Brook, N. J. In addi- 
tion to his teaching, he will be in charge 
of research work being sponsored by the 
Mead Corporation on the chemistry of 
pulp mill wastes. 


Jack E. Rosenlund, chief structural en- 

gineer for George L. Dahl, architects and 

engineers of Dallas, 

Tex., was recently 

honored with a 

bronze plaque by 

the American Con- 

crete Institute. The 

honor was accorded 

him for his published 

treatise on the de- 

tails and problems 

of forming the col- 

umns, cantilevers, and roof sections 

governing the structural design of the 
Dallas Memorial Auditorium. 


Grover L. Rogers, professor of civil 
engineering at Virginia Polytechnic In- 
stitute, has accepted the post of director 
of the department of engineering science 
in the College of Arts and Sciences at 
Florida State University in Tallahassee, 
effective July 1. Dr. Rogers’ new book, 
“Dynamics of Framed Structures,” will 
be published in June 1959. 


Spencer, White & Prentis, Inc., are 
opening a district office in Pittsburgh, Pa. 
The firm, specialists in foundation work 
and heavy construction throughout the 
U.S., maintain district offices in Chicago, 
Detroit and Washington, D. C. The main 
office is in New York City. 


Ven Te Chow, professor of hydraulic 
engineering at the University of Illinois, 
has been named an engineering consult- 

(Continued on page 26) 








TUBULAR RAILINGS 


Pictured is one of the many types of Tubular Railing. 
This railing is made from a combination of standard pipe 
and square and rectangular tubing. Its design offers extra 
strength and durability with many years of service—at 
For superior design and quality 
construction, specify Tubular Railing on your job. 


minimum maintenance. 


(AYR) Tieduits, Sue. 


SOUDERTON, PENNSYLVANIA 
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News of Engineers 
(Continued from page 26) 


ant by the Mayor and Board of Super- 
visors of the City and County of Hono- 
lulu, to review the design criteria for pro- 
posed drainage and flood control projects 
on the Island of Oahu. 


Fozi M. Cahaly, Leon B. Turner and 
Harold H. Jones, directors of Fay, Spof- 
ford & Thorndike, Inc., Boston, Mass., 
are among the firm’s newly appointed 
vice presidents. Mr. Cahaly is an expert 
in the field of sanitation; Mr. Turner su- 
pervises production work for all the 
firm’s projects; and Mr. Jones is a spe- 
cialist in highways and military bases. 


Palmer J. Langteau has been named a 
foreman in the power house at Allis- 
Chalmers’ West Allis Works. Mr. Lang- 
teau is a civil engineering graduate of 
Marquette University and recently com- 
pleted Allis-Chalmers training course for 
graduate engineers. 


George C. White, district manager of 
the San Francisco Division of Wallace 
and Tiernan, Ine., 

has been promoted 

to manager of the 

Chlorinator Division 

for the United States 

and Canada, with 

headquarters in New 

York City. Before 

joining Wallace and 

Tiernan in 1938 as 

service engineer, Mr. 

White was employed by the Metropoli- 
tan Water District of Southern California 


A. Carl Weber, director of research 

and sales engineering for the Laclede 

Steel Company, St. 

Louis, Mo., received 

one of the first Engi- 

neers’ Day Honor 

Awards presented by 

the Washington Uni- 

versity School of 

Engineering, St. 

Louis, on March 13. 

Mr. Weber was one 

of three outstanding 

alumni of the Washington University 

School of Engineering to receive the 
awards. 


Thomas C. Shedd, professor emeritus 
of structural engineering at the Univer- 
sity of Illinois, has become an associate, 
of Clark, Daily and Dietz. The firm has 
offices in Champaign-Urbana, IIl.; Mem- 
phis, Tenn.; and Carlyle, Ill. Mr. Shedd 
joined the staff of the University of Ilh- 
nois as an associate in structural engi- 
neering in 1922. 


William G. Gerry has been appointed 
general manager of Terra Engineering 
Laboratories, Ltd., Victoria, B. C. Mr. 
Gerry, until recently construction de- 
partment engineer and assistant super- 
intendent with the Saguenay-Kitimat 
Company, will supervise Terra Engineer- 
ing Laboratories’ operations in British 
Columbia, Alberta, and the Northwest 
Territory. 


Leo W. Ruth, Jr., partner in the San 
Jose (Calif.) civil engineering firm of 
Waters, Ruth and Going, has been named 
to the California State Board of Registra- 
tion for Civil and Professional Engineers. 
He succeeds William T. Wright, of the 
Los Angeles architectural-engineering 


to Sewe 


and by TVA on aerial mapping projects. en 
firm of Kistner, Wright & Wright. Mr. 
Wright, who resigned on March 18, has 
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CARL HEINRICH COMPANY 
711 CONCORD AVENUE 
CAMBRIDGE 38, MASSACHUSETTS 
L. A. SCIENTIFIC INSTRUMENT CO. 


2451 RIVERSIDE DRIVE 
LOS ANGELES 39, CALIFORNIA 


KUKER-RANKEN, INC. 
722—4TH AVENUE 
SEATTLE 4, WASHINGTON 
R. L. SARGENT COMPANY 
M & M BUILDING 
HOUSTON 2, TEXAS 
SCOTT TECHNICAL INSTRUMENTS 

333 NORTH 


3RD AVENUE 
PHOENIX, ARIZONA 


STANDARD BLUE PRINT COMPANY 
1413-15 HARNEY STREET 
OMAHA 2, NEBRASKA 


COMPLETE FACTORY SERVICE 
BY EXPERT SWISS INSTRUMENT TECHNICIANS 
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Perry, Lamprecht & Rickert, consulting 
structural engineers, have moved to their 
new office at 2443 North Calvert Street, 
Baltimore 18, Md. 


Harold S. Floyd, until recently assist- 
ant to the construction manager at 
Ebasco Services, Inc., New York, N. Y., 
has been made manager of the firm’s 
construction office. 


Luther E. Olson is vice president of the 
newly formed Rome Industrial Develop- 
ment Corporation, Rome, N. Y. Mr. Ol- 
son recently retired as executive vic« 
president of the Gillmore-Olson Com- 
pany, engineers-builders of Cleveland, 
Ohio. Since founding the firm in 1919, he 
has been active in designing and building 
industrial plants for such nationally 
known firms as Union Carbide Corpora- 
tion, General Motors, Kennecott Copper, 
Thatcher Glass, Allegheny-Ludlum Steel 
Company and American Optical Com- 
pany. 


John D. Watson announces the dissolu- 
tion of the engineering firm of Watson 
and Hart, in practice at Greensboro, 
N. C., since 1946. Mr. Watson will con- 
tinue structural, mechanical and electrical 


served as civil and structural engineer 
member of the Board since 1953. 


Joe E. Thompson has been named as- 
sistant chief engineer of the Natural Gas 
Pipeline Company of America in Chica- 
go. Mr. Thompson was superintendent of 
pipeline construction for six years prior 
to his promotion. 


James A. Higgs, former Director of 
ASCE, has retired as district sales mana- 
ger of the American Marietta Company’s 
Concrete Products Division at Atlanta, 
Ga. Mr. Higgs was ASCE Director for 
the 1952-1954 term. 


Melvin J. Greaves has been appointed 
chief engineer of the Metals Division of 
Arthur G. McKee & 

Company in Cleve- 

land, Ohio. Mr. 

Greaves joined the 

McKee Company in 

1956 as a develop- 

ment engineer, be- 

coming assistant 

chief engineer of the 

Metals Division the 

following year. At 

one time he was professor of engineering 


Titi 


120 Grand St., White Plains, N.Y 





t Utah State University. 


| engineering at the firm’s local office under 
(Continued on page 118) 


| the name of Watson Engineers. 
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OPEN TO ALL: Engineering undergraduates and graduate students, faculty, and practicing 
engineers. This competition invites papers which will promote ingenuity, 
originality, and research in the field of foundation engineering as related to 
the foundations of structures. Any aspect of this broad field, theory 
or practice, is a fit subject. Deadline for all papers is September 1, 1959. 


THE JUDGES E. A. DOCKSTADER, Consulting Engineer, West Newton, Massachusetts. 


WILLIAM W. MOORE, Partner, Dames & Moore, Consulting Engineers, 
San Francisco, California. 


RALPH B. PECK, Professor of Foundation Engineering, University of 
Illinois, Urbana, Illinois. 


“These awards by Raymond International Inc., are a step in the right 
direction. By lending encouragement to research in the foundation field, 
they can stimulate interest in civil engineering research generally. More 
of it must be done if the art of construction is to advance.” 


—Waldo G. Bowman, Editor, Engineering News Record, December 25, 1958. 


WRITE NOW FOR RULES AND REGULATIONS 


ALFRED A. RAYMOND AWARD, Dept. C-1, Room 1214, 140 Cedar Street, 
New York 6, N. Y. Telephone: COrtlandt 7-7070. 


SPONSORED BY RAYMOND CONCRETE PILE COMPANY 


a Division of Raymond International, Ine. 
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Either Ovesboal Eimco 105 
or FEL—Eimco 125 


Eimcos are massive, heavy-duty, big bucket 
crawler loaders with job proven, exclusive 
features which insure high capacity, low main- 
tenance and dependability. 

If you want to keep your capital outlay down 
or have the edge in competitive bidding, call 
for an Eimco sales engineer to give you full 
details. 


“ADVANCED ENGINEERING AND 
QUALITY CRAFTSMANSHIP SINCE 1884” 


"a BRANCHES AND DEALERS IN PRINCIPAL CITIES 
2 *, tes 
ga se ns a a 


THROUGHOUT THE WORLD B- 409 
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....-Am-Soc Briefs 


Cincinnati is in the news as the first city in the country 
where local sections of all the Founder Societies have met 
their quotas in the fund drive for the United Engineering 
Center. ASCE's Cincinnati Section, under Prof. Cornelius 
Wandmacher, has already topped its quota by 138 percent. 
Richard E. Dougherty, chairman of the National Member Gifts 
Campaign, sees Cincinnati's successful drive as the direct 
result of that city's "long history of excellent engineer- 
ing society organizations." 





Another Ohio city -—— Cleveland —— has just hosted the 1959 
Nuclear Congress, which drew thousands of engineers (among 
them, 2,000 students) interested in the part they will be 
called on to play in the rapidly expanding atomic power 
industry. . . . The 1960 Nuclear Congress, with ASCE the 
managing society, will be especially concerned with the 
civil engineer's role in the nation's atomic program. 


Surveyors are engineers. . . . Recommendations of the Task 
Committee on Status of Surveying and Mapping, presented at 
the Annual Convention in New York last fall, have now been 
adopted as Society policy by the Board of Direction. Clas-— 
sifications of four major surveying and mapping categories 
are given in the Society News section. 


This month the Society's Engineering Salary Index shows new 
returns —— the result of a survey of representative con- 
sulting firms and highway departments launched January 31. 
The survey, which is now prepared semiannually, is intended 
merely to show salary trends. 


ASCE on the alert ... . The Society is protesting an 
engineering fee limitation proviso in a Department of the 
Interior appropriations bill, HR’5915 (Society News). 
Agencies asking bids on surveying are being advised of the 
ASCE position that much of such work is professional and 
should be arranged for through negotiation. . . . On the 
education front, the Society is co-sponsoring an exchange 
of U.S. and Russian soil mechanics and foundation engineers 
this summer. The other sponsors are the Highway Research 
Board and the U.S. National Council on Soil Mechanics and 
Foundation Engineering. 


The June issue of Civil Engineering will feature the 
$10,000,000 plant for Glen Canyon Dam with its impressive 
array of largest-ever items. . .. two 50-ton cableways to 
handle 12-cu-yd buckets of concrete, a 217-ft—high concrete 
plant with 3,000-ton storage and six 4-cu-yd mixers, the 
ice plant with higher capacity for cooling concrete, than 
any commercial installation, and a 23,000-hp construction 
power plant. 





ASCE Treasurer Charles Trout is dead at 87. . . . The head- 
quarters staff is saddened by the death of Charles E. 
Trout, veteran Society member and long-time treasurer, in 
New York on April 19. His obituary will be in the June 
issue. Mrs. Trout has suggested that engineers wishing to 
honor his memory can most effectively do so by contributing 
in his name to the United Engineering Center fund. 





CIVIL ENGINEERING ¢ May 1959 29 





ee 


No.14 ¢ Mars Outstanding Design Series 


Sold at all good engineering and drawing material suppliers e 


30 


SQUARE WHEELS? )-:... 
by means of a floating axle and cam gear, they take the bumps out of 
rough terrain and provide more traction. U.S. Patent No. 2786540 
Albert Sfredda of Bethlehem, Pa., for 


square wheels. Operating 


has been granted to designer 
his invention. 

The square shape gives superior traction in mud, sand, snow or 
uneven terrain. The flat surfaces of the wheels bridge the ruts instead 
of sinking into them as do round wheels. The wheels can be in any 
relative position, do not need to be synchronized—yet they run smoothly. 
Designed for use on heavy trucks, jeeps, farm or construction machinery, 
speeds up to 35 miles per hour can be attained. 

This ingenious departure from age-old precedent is just one example 
of the contributions that today’s designers are making. To help them 
translate their pace-setting ideas from concept to reality they require 
the best of drafting tools. 

In pencils that means MARS, long the standard of professionals. 


who's going places. is 


May 1959 


OIINHIILY Hd VADOWNI-SUYW YaILGAVIS'S TT >} TOOT 


Among the famous 
imported Mars draft- 
ing products are: 
Left — 1001 Mars- 
Technico push-but- 
ton lead holder. 
Above — 1904 Mars- 
Lumograph drawing 
leads, 18 degrees, 
EXB to 9H. Below — 
2886 Mars-Lumo- 
graph drawing pen- 
cils, 19 degrees, 
EXEXB to 9H; 2830 
Mars-Lumograph Du- 
ralar—for drafting on 
Mylar®-base tracing 
film —5 special de- 
grees, K1 to K5; Mars- 
Lumochrom colored 
drawing pencils, 24 
shades. Not shown — 
Mars Pocket-Technico 
for field use; Mars 
pencil and lead sharp- 
eners; Mars Non-Print 
pencils and leads. 


Mars Products are 
available at better 
engineering and 
drafting material sup- 
pliers. 


®TM. FOR duPONT’S POLYESTER FILM 


the pencil that’s as good as it looks nc AR tae 


J. S. STAEDTLER, 


Hackensack, N. J. 
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o you know that 


The wing span of today’s giant jets is greater than the 
entire distance flown by the Wright brothers in their 
first successful flight? Since the historic day at Kitty 
Hawk, less than sixty years ago, flying has probably 
changed the world more than any other single develop- 
ment. This issue is devoted to the new era of jet air- 
craft and the construction problems involved in mak- 
ing travel by jet safe and efficient. 


Today New York is closer to Bombay in travel time 
than it was to Boston in Colonial times? While it took 
Columbus 70 days, the Mayflower 97 days, and Lind- 
bergh 33% hours to cross the Atlantic, seven hours are 
now standard for the New York-to-Paris trip by jet. 
The implications of such speed are far reaching. In a 
single month, for instance, one of the new jets can 
carry 20,200 passengers from the East to the West Coast, 
compared with the 6,000-passenger capacity of a train 
in the same period. 


By the end of the year 30 percent of all flying will be 
in turbine-powered craft? The airlines also estimate 
that by 1961 the new jets will be the basic commercial 
aircraft. By 1965, the Civil Aeronautics Administration 
predicts, the airlines will be carrying 93,000,000 passen- 
gers annually, almost twice the number transported in 
1957, 


Jet aircraft are gaining favor for corporation use, too? 
Private companies are beginning to utilize turbo jets 
and pure jets for the business trips their executives 
make on the theory that they are more comfortable as 
well as speedier. Thirteen of the big fast planes are 
already in use, and fifty firm orders have been placed 
by companies all over the country. The average jet for 
executive transport accommodates from ten to twenty 
passengers, speeds them on their way at from 300 to 
600 mph, and sells for from $750,000 to $1,000,000. 


Chicago’s Midway Airport continues to be the busiest 
in the country? With 419,690 plane operations in the 
1957-1958 fiscal year, it topped all others in the coun- 
try. The Miami Airport, with 346,122 plane operations, 
was second, followed closely by the Los Angeles Airport 
with 322,192 movements. Phoenix’s Sky Harbor Air- 
port, with 310,400 landings and takeoffs, moved into 
fourth place ahead of Dallas, which had 305,800 traffic 
operations. Albuquerque, N. Mex., with 304,348 traffic 
movements, was in sixth place; New York’s La Guar- 
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dia Field, with 285,603 operations, in seventh place; and 
Denver, Colo., with 282,493 movements, in eighth 
place. These figures were assembled by the Federal 
Aviation Agency and brought to our attention in a 
recent issue of the Arizona Section’s newsletter. 


Our first commercial jet airport outside the continental 
U.S. is being built in our fiftieth state? Hawaii’s huge new 
construction program includes a $25,000,000 overhaul 
of the Honolulu International Airport to adapt it to 
use by jet planes. Work has already started on a new 
terminal building and completion of the project is set 
for late 1960. A new airport in Samoa and one in Tahiti 
are on the Outer Pacific construction agenda. 


Mobile lounges will expedite passenger handling at 
Washington International Airport? The new passenger- 
handling system devised for the big airport under con- 
struction at Chantilly, Va., will transport passengers 
from terminal entrance to plane in comfortable, air- 
conditioned mobile lounges, cutting distance walked 
from 950 to 350 ft. The idea was developed by Am- 
mann & Whitney, prime consultants on the project, 
ind the associated engineering and architectural firms. 


Between now and 1962 some $1.3 billion in improve- 
ments will be needed at 3,324 U.S. airports? About half 
the improvements are required to meet the needs of 
jet aircraft. These facts are brought out in the Federal 
Aviation Agency’s new National Airport Plan, which 
outlines the public airport needs of all segments of 
civil aviation in the U.S. and its island possessions for 
the 1959-1962 period. The 500-page volume is for sale 
by the U.S. Superintendent of Documents (Washing- 
ton 25, D. C.) at $4.75 


ASCE is sponsoring its second Jet Age Airport Confer- 
ence this month? The dates, May 20-22; the place, the 
Shamrock-Hilton Hotel in Houston; and the sponsors, 
the Air Transport Division and the Texas Section’s 
Houston Branch. The program was in the April issue 
The conference will be a fine chance to bone up on 
some of the most exciting developments of this ex- 
citing century. 





TACOMA 


New High School 

of Precast and 
Prestressed Concrete 
Scores in Firesafety, 


@ ‘‘As close to perfection as one could 
desire for student evacuation and for 
reducing the spread of fire.’’ That’s 
how the head of Tacoma’s Fire Pre- 
vention Bureau described this new, 
all-concrete Woodrow Wilson High 
School. He added that this type of 
construction is recommended by the 
National Fire Protection Association 
for reducing life and property loss. 

A product of 100% local resources, the 
school’s 12 buildings and covered walk- 
ways put more than five acres under 
concrete roofs. Yet its final contract 
cost of $2,833,403 was only $14.06 per 
square foot, including such “extras” 
as sidewalks, paved parking areas, 
concrete tunnels for utilities, land- 
scaping, architects’ fees, and a year- 
round Olympic-size swimming pool! 

Detailed cost comparisons, including 
savings on insurance premium costs, 
led to concrete construction. Among 


Beauty and 
Economy 

















the 491 prestressed concrete girders 
were 105-foot spans over the gymna- 
sium—the largest prestressed beams 
in the Pacific Northwest. All columns, 
tilt-up wall panels, walkway frames, 
and some 6,000 channel roof slabs 
were precast at the job site. ‘Incor’ 
was used exclusively in all prestressed 
members, and Lone Star Portland in 
all other concrete work. 


Yes, Tacoma has rung the bell with 
this prefabricated concrete school. For 
whom does the bell toll? School au- 
thorities across the nation, faced with 
demands for safer schools and greater 
economy—may well heed the ringing! 





WOODROW WILSON HIGH SCHOOL 
Tacoma, Washington 


Architect: 
LEA, PEARSON & RICHARDS 
Structural Engineering: 
ANDERSON, BIRKELAND & ANDERSON 


General Contractor: 


NELSON CONSTRUCTION COMPANY 


Prestressed Concrete: 
CONCRETE TECHNOLOGY CORP. 


Subcontractor, Concrete: 
GEORGE MADSEN CONSTRUCTION CO. 


Ready Mix Concrete: 
HOLROYD COMPANY 


All of Tacoma 


LONE STAR CEMENT 
CORPORATION 


Offices: ABILENE, TEX. ° ALBANY, N.Y. BETHLEHEM, PA. 
BIRMINGHAM BOSTON CHICAGO + DALLAS HOUSTON 
INDIANAPOLIS * KANSAS CITY, MO. * LAKE CHARLES, LA. * NEW ORLEANS 
NEW YORK + NORFOLK + RICHMOND + SEATTLE + WASHINGTON, D. C. 


LONE STAR CEMENT, WITHITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST 
CEMENT PRODUCERS: 21 MODERN MILLS, 49,100,000 BARRELS ANNUAL CAPACITY 


LONE STAR CEMENTS COVER 
THE ENTIRE CONSTRUCTION FIELD 
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CIVIL 
ENGINEERING 


BETTER AIRFIELDS 


for BIGGER AIRCRAFT 


Mission of ASCE Air Transport Division 


This issue, devoted to the important 
part the civil engineer plays in the de- 
sign and construction of airports and 
airfields to accommodate the large and 
heavy jet planes now coming into use, 
has been made possible by the active 
cooperation of the Society’s Air Trans- 
port Division. Reginald J. Sutherland, 
Secretary of the Division, and, Di- 
rector, Airport Flight Facilities De- 
velopment, American Airlines, ar- 
ranged for many of the articles. 


JOHN M. KYLE, JR., M. ASCE, 


Chairman, Executive Committee, Air Transport Division, 


Chief Engineer, Port of New York Authority, New York, N. Y. 


Wii the organization of the Air Transport Division in 
1945, the civil engineering profession assumed its rightful posi- 
tion of leadership in furnishing a central clearing house for 
the problems of providing adequate facilities for the handling 
of aircraft on the ground. Before that time, the only responsi- 
ble mediums for the interchange of technical ideas in the air 
transport industry were the divisions, committees, and publica- 
tions of the Armed Services and the Civil Aeronautics Admin- 
istration. Even in the design of civil engineering facilities for 
air transportation, this interchange had been readily accom- 
plished by these media not only within the Services but also 
by joint committees of each Service. Under this cooperative 
effort, giant strides were made in the standardization of air 
transport facilities. 

At the end of World War II, when most of the engineers en- 
gaged in the design and construction of airports returned to 
private industry, the common meeting ground for discussion, 
and more important, the decision-making apparatus, disap- 
peared. To fill the resulting void, a group of ASCE members 
organized the Air Transport Division. 

From its start in 1945, this Division has expanded to a mem- 
bership of 828 and five technical committees. By the standards 
of the longer established Divisions, it has contributed only a 
few technical papers. However, some of these papers have had 
a profound effect on the design and construction of airports 
throughout the world. 

Probably the Division’s greatest contribution to date was 
the organization of the First Jet Age Airport Conference held 
in New York in May of 1957. At that time, the industry was 
about to introduce jet aircraft into commercial use. The papers 
at that convention covered the fields of fueling, paving, noise 
and terminal operation, as well as the economic aspects of air- 
port financing. The meeting also brought forth from the air- 
craft industry valuable data on the capabilities and perform- 
ance of the newer jet planes in so far as these would affect 
planning for the airports of the future. 
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The Air Transport Division has always been fortunate in 
attracting to positions of responsibility a cross-section of the 
aviation industry. From the theoretical approach represented 
by educators, to the truly practical approach of those responsi- 
ble for the actual construction and operation of airports, the 
Division has been able to draw upon the abilities of engineers 
with broad experience and a vital interest in this most complex 
problem. 

During the past year, three new subcommittees have been 
set up in the Air Transport Division to further expand the 
services it furnishes. An article by the chairman of each of 
these committees appears in the following pages. The areas 
covered are fueling, hangars and landing facilities for steep- 
gradient aircraft such as helicopters, converter and vertical 
take-off planes. The treatment given the subjects clearly indi- 
cates the close collaboration between the civil engineer and 
his counterparts working on the aircraft and on the mechani- 
cal equipment associated with servicing them. As other areas 
require more complete coverage, it is proposed to set up com- 
mittees of experts to assemble and correlate the basic data 
needed. 

The cooperation the Air Transport Division is receiving 
from professional engineers in related fields is gratifying. It is 
essential that this close relationship be maintained as the lead- 
time on new and improved aircraft very closely approximates 
the lead-time required by the operator to make the landing 
area ready for the new, faster, heavier, and more complex air- 
craft of the future. The Air Transport Division is aware of 
this problem and has developed a close liaison with the design- 
ers of the various aircraft manufacturing companies. 

Now that commercial jet planes are in actual operation, the 
Second Jet Age Airport Conference in Houston, Tex., May 
20-22, 1959, should serve as a clearing house through which 
civil engineers working on air transport facilities can bring 
themselves up to date on the latest developments and trends 
that will affect the airports of the future. 
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G. C. MILLER, Airways Engineer, Thomas B. Bourne Associates, Inc., Washington, D. C. 


Airport master planning for the jet age 


The dawn of the Jet Age in commer- 
cial aviation this past winter has a 
special meaning for the civil engineer. 
One of his jobs, the design and con- 
struction of civil airports, is directly af- 
fected. In preparing plans for these air- 
ports he must consider many factors— 
among them the use of supersonic air- 
liners already on the drafting boards, 
and the subsonic jets and turbo-prop 
aireraft now coming into general use. 

Several “firsts” occurred when the 
3oeing 707 Jet Airliners went into reg- 
ular scheduled passenger service: inter- 
continental service by Pan American 
World Airways, New York to London, 
61% hours; medium-haul domestic serv- 
ice by National Airlines, New York to 
Miami, 135 minutes; and transconti- 
nental domestic service by American 
Airlines, Los Angeles to New York, 
4% hours. 

In preparing a master plan for a com- 
munity airport, the engineer will find 
it helpful to divide the work into two 
phases—the feasibility study and the 
master plan. 


The feasibility study 


The feasibility study cannot be dis- 
cussed in detail here. Suffice it to say 
that the methods of preparing it follow 
the normal pattern of preliminary stud- 
ies for such facilities as made by engi- 
neers and economists experienced in 
this field. In projecting current require- 
ments into the future, it is necessary to 
lean heavily on the technical data and 
forecasts prepared by recognized au- 
thorities. Such sources include the 
“Curtis Report”; the Federal Aviation 
Agency (FAA), formerly the CAA; 
the International Civil Aviation Or- 
ganization (ICAO); the “Doolittle Re- 
port”; the Interdepartmental Air Co- 
ordinating Committee; and data from 
the U. 8. Air Transport Association, 
the International Air Transport Asso- 
ciation and other aviation organiza- 
tions. Representative examples of the 
type of information available are given 
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in Tables I and II. It is estimated that 
total transport aircraft movements will 
increase from about 7 million in 1956 
to 12 million in 1965 and nearly 15 
million in 1975. 

Our firm, Thomas B. Bourne Asso- 
ciates, has planned and designed some 
eighty military and civil airfield instal- 
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lations—in the United States, includ- 
ing Alaska, and abroad. The more re- 
cent of these were developed to meet 
the requirements of jet aircraft. Our 
concepts of design criteria for Jet Age 
airports are based on this experience 
and the consideration of modern phi- 
losophies developed by the several 


TABLE |. Forecast on composition 
and use of the air carrier fleet 
(transport) 


AIRCRAFT PERCENTAGE OF FLEET 


1956 1965 1975 
Small, less than 
50 passengers : 
Piston 
Turbo-prop 
Turbo-jet 


Totals 


Medium, 50 to 
100 passengers : 


Piston 
Turbo-prop 
Turbo-jet 


Totals 
Large, over 100 
passengers : 


Turbo-prop 
Turbo-jet 


Totals 


TABLE II. Forecast on composition and use of general aviation fleets 


Hours in millions, number of aircraft in thousands 


1954 1960 
craft r craft 
Business* 
Commercialt 
Instructional 
Pleasure 
Totals 


Air- Air- 


1965 
Air- f 
craft ‘ craft Hr 
35.5 A 42.6 12.6 
13.6 , 16.8 4.4 
6.8 ; 7.6 2.0 
19.3 / 18.9 3.2 


15.0 75.2 : 85.9 22.2 


*Not “for hire,” used by corporations and individuals in the furtherance of their business. 
t‘‘For-hire” transportation of passengers and things, taxi service, charter service, survey, forest patrol, 
agriculture, etc. Does not include the Air Carrier Fleet. 
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groups that are nationally recognized 
as competent in the field of aviation 
facility planning. 

The end result of the feasibility 
study is the “recommended action,” 
which is the most difficult part to pre- 
pare, since it involves the prediction of 
future airport requirements. As Gen- 
eral Quesada, Administrator of FAA, 
has pointed out, aviation planners have 
invariably underestimated the progress 
of aircraft design and future air-facil- 
ity requirements. Looking back over 
aviation history and noting some of 
the representative types of aircraft in 
use at the beginning of 20-year periods, 
we find: 

1898, free balloons and some primi- 

tive gliders 

1918, war planes performing the 

functions of cavalry 
1938, the DC-3 airliner of 28,000 lb, 
175 mph 

1958, the DC-8 and other subsonic 
jet airliners weighing close to 300,- 
000 Ib 

In none of these periods could the 
planners of the day have accurately 
predicted progress in the next 20-year 
period. It seems that requirements can 
be forecast for 10 or 15 years with a 
fair degree of accuracy, but 20 years is 
below the horizon of our aviation vi- 
sion. 

The history of airport planning in 
the Nation’s Capital is a fair example. 
In 1938 the design and location of the 
present Washington National Airport 
was in the planning stage. Washington 
Hoover Airport, built during the 
“boots and goggles” days of the 1920's, 
had been found inadequate to meet 
the needs of transport aircraft such as 
the then new DC-3. The judgment of 
the airport planners was seriously ques- 
tioned; it was said that the proposed 
terminal building was entirely too large 
and would never be used to capacity, 
that the runways were too long and 
would never require extension. As for 
the suggestion that the field be located 
at Camp Springs, where adequate 
space was available for future expan- 
sion, it was shouted down because of 
the distance, it being all of ten miles 
from downtown Washington. 

Had the planners evisioned the DC- 
8 of 20 years later and planned the 9,- 
700-acre parallel-runway airport now 
under construction at Chantilly, some 
25 miles from Washington, I am sure 
it would have been their sanity rather 
than their judgment that would have 
been questioned. The terminal build- 
ing and hangar spaces at Washington 
National were soon found inadequate 
and had to be expanded. Within 20 
vears the entire installation was found 
unsuitable for use as a Jet Age air ter- 
minal by reason of its size, runway 
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lengths and location within the city. 
Now the jet airliners will be forced to 
use the Baltimore airport pending the 
completion of Washington’s Interna- 
tional Airport at Chantilly. 


The master plan 


In preparing the master plan, I do 
not believe it is possible to forecast the 
types and characteristics of the aircraft 
that will come into use as far in the 
future as 1978. Rocket power, atomic- 
powered and outer-space ships may be 
within the aeronautical engineer’s line 
of vision, but they are well below the 
civil engineer’s horizon. However, I 
strongly feel that there are three main 
trends that will have to be provided 
for by the master planner during the 
next ten to fifteen years: (1) the sky- 
rocketing increase in the number of 
aircraft movements in and out of air- 
ports in both airline and business-com- 
mercial aviation (Tables I and II); 
(2) the transition from piston airliners 
to turbopower (Table I); and (3) the 
normal increase in sizes and weights 
of aircraft and the advent of supersonic 
jet-airliners which, as always, will fol- 
low military progress. 

Three major innovations in airport 
design appear necessary to meet these 
trends: 

1. A drastic revision of runway con- 


figuration, taxiway systems, and load- 
ing positions to provide expeditious and 
economical handling of aircraft from 
the point of landing, through the gate- 
loading position to the point of take- 
off. 

2. Expansion of the present parallel 
dominant runway configuration to pro- 
vide a companion runway system so 
that simultaneous landings can take 
place on one pair of runways while si- 
multaneous take-offs are being carried 
out on the other pair of runways. 

3. Use of arresting gear for landing 
and power assist for take-off, for the 
larger aircraft. Such facilities, used in 
naval aviation for more than 35 years, 
make possible the operation of jet 
bombers from the great aircraft car- 
riers of today. Longer and longer run- 
ways are continuously being required 
to meet the landing and take-off char- 
acteristics of new aircraft. Present run- 
way lengths of 10,000 ft at sea level 
may have to be increased to 15,000 
when altitude and gradient corrections 
are applied but this is about the eco- 
nomic and practicable limit. 

In developing the master plan, it is 
wise to concentrate on designing facil- 
ities to meet the requirements of the 
larger jet airliners. Such facilities, with 
a few minor exceptions, will more than 
meet the needs of the smaller piston, 


FIG. 1. Space requirements for maneuvering jet aircraft are indicated schematically. 
New Boeing and Douglas Turbojets have wing spans and lengths of 140 to 150 ft, 
wingtip turning diameters in the neighborhood of 200 ft, and single wheel loads of 
around 45,000 lb. Exhaust blast intensities are diagrammed below. 
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FIG. 2. Ultimate layout for a large air- 
port includes two runways in each di- 
rection, connected by ramp area, which 
is flanked by hangar and terminal areas. 
Detail at lower right shows plane being 
serviced and loaded in ramp area. 
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turbo-prop and turbo-jet aircraft. The 
jet airliner has characteristics that re- 
quire particular consideration: 

1. The maximum take-off weight 
and resulting equivalent single-wheel 
loading determines pavement specifica- 
tions, while wing span and length de- 
termine the size of the loading position. 

2. The design of service structures 
adjacent to loading positions will be 
determined by the position, number 
and height of the aircraft’s loading 
doors and the methods selected for 
furnishing food and other passenger 
supplies; fuel; engine injection water 
and miscellaneous fluids; electric cur- 
rent; pneumatic power; air condition- 
ing; disposal of sewage and other 
wastes; and such other services as may 
be required. 

3. The power plants have several 
critical characteristics: exhaust blast 
temperatures and velocities, which vary 
with power output (Fig. 1); noxious 
fumes that are products of combustion 
of JP-4 or kerosene fuel; and high-in- 
tensity noise peculiar to the operation 
of turbo engines. This noise, caused 
by the exhaust blast and compressor 
whine, is proportional to power output. 
An FAA report states that “the sound 
intensity generated by a large turbo-jet 
aircraft on the apron 100 ft away, may 
reach 140 decibels in the frequency 
range of 128 to 2048 eps.” The toler- 
able intensity is of the order of 80 or 
0 decibles. 

4, The wheel base, tread, wing span, 
length, and location of the aircraft’s 
turning point establishes the pavement 
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space and wing-tip clearances required 
in maneuvering it (Fig. 1), while the 
weight of this 300,000-lb vehicle re- 
quires very high applications of power 
to start movement and to negotiate 
sharp turns. 

The considerable ability of modern 
transport aircraft to land and take off 
under high cross-wind conditions has 
led to the practice of providing a dom- 
inant runway system, supplemented by 
a secondary system in some locations 
where unusually high winds variable 
in direction are prevalent. A wind-rose. 
made from meteorological data is used 
as a guide in determining local wind 
patterns. At terminals where high peak- 
hour acceptance rates are anticipated, 
dual parallel runways are used as the 
dominant system. 

To attain the most efficient design 
for this system, it is necessary to care- 
fully consider the jet-airliner’s ground 
handling characteristics, as well as the 
costs of maintenance and operation 
which, for example, have been esti- 
mated to be of the order of $15 per 
minute for ground movement. 

The master planner’s reasoning in 
solving this problem will be clear to 
engineers and aviation executives but 
frequently it will be found that the 
city commissioners and  tax-paying 
“sidewalk superintendents” are still 
thinking in terms of the all-direction 
airports of the “boots and goggles” or 
“DC-3” days. And since many millions 
in public funds may be involved, it 
often becomes necessary to go into very 
elementary discussions, 
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Consider a hypothetical master plan 
developed for a new Jet Age transport 
air terminal at a major traffic hub, 
where the anticipated peak-hour ac- 
ceptance rates will exceed 50 landings 
(the maximum safe rate for one run- 
way) and the “turn-around time” will 
vary from 30 minutes to well over one 
hour. The general layout on which 
such a plan is based might well take 
the form shown in Fig. 2. 


iw 


Basic “staggered paralle 


pattern 


Education of the city commissioners 
or other authorities immediately con- 
cerned, and the general public, may re- 
quire step-by-step discussions of this 
layout, such as the following. t 

In determining the optimum loca- 
tion for aircraft parking space with 
relation to the runway used for land- 
ing (Fig. 3), it is obvious that Position 


’ 


Wind Runway X 


FIG. 3 


A is ideal since the aircraft rolls into it 
after landing with the minimum 
amount of brake action and applica- 
tion of power. Position B in Fig. 4 is 


Wind 
Runway Y 
FIG. 4 


the ideal parking position for aircraft 
using the takeoff runway, since the 
minimum taxi distance is required. 
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Combining these two arrangements 
results in the “staggered parallel” dom- 
inant runway system shown in Fig. 5. 
When the wind direction reverses, Y 
becomes the landing runway and X the 
takeoff runway. 

Safety considerations require separa- 
tion of parallel runways used simul- 
taneously for landings and takeoffs, to 
avoid possible collision between air- 
craft that may have missed their ap- 
proach and aircraft taking off. Pres- 
ent opinion considers 3,000 ft to be 
the minimum safe distance between 
the runways. 

Provision of end zones and approach 
zones follows conventional safety prac- 
tices. The dimensions of the ramp are 
determined by the total square yardage 
required to provide the desired number 
and size of parking positions and in- 
terior taxiways. The particular merit of 
this arrangement is obvious. Aircraft 
move smoothly from the point of 


touchdown through the assigned park- 
ing spaces to the takeoff points. 

The maximum acceptance rate of a 
runway is in part proportional to its 


occupancy time, since safety considera- 
tions will not permit a landing aircraft 
to enter the final phase of its approach 
until the runway is clear of other air- 
erait. 

Modern aircraft being capable of ne- 
gotiating long-radius, small-angle turns 
on the ground at speeds of 45 to 60 
mph, it is our thought to provide “roll- 
out” lanes rather than taxiways (Fig. 
2), which will permit the landing air- 
craft to evacuate the runway in the 
shortest time possible and coast to the 
ramp area with the minimum applica- 
tion of brakes or power. Three lanes 
diverging from the runway at angles 
of less than 30 deg, and with turning 
radii of 2,000 ft, should satisfy the 
performance characteristics of the sev- 
eral categories of aircraft under vary- 
ing conditions. 

The most important element in the 
master plan is the design of the ramp 
area, loading positions and _ interior 
taxiways. It is at this point that the 
planner runs head on into the radical 
changes in airport design philosophies 
generated by jet airliners and Jet Age 
peak-hour runway acceptance rates. 
Detailed study of the ground handling 
problems connected with the operation 
of the large jet airliners is essential in 
arriving at design eriteria for this com- 
ponent of the airport. When out of 
their natural element, the air, jet air- 
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FIG. 5. Basic configu- 

ration of a staggered 
, parallel dominant 

runway system. 


— 2 miles 


1 
z mile 


liners become great unwieldy ground 
vehicles weighing well over a quarter 
of a million pounds, propelled by en- 
gines ill suited to start and maneuver 
them at slow ground speeds. They can- 
not be whipped around like two-place 
piston-powered trainers or the DC-3, 
negotiating intricate and devious taxi 
patterns involving short-radius turns 
and the dodging of opposing traffic. 

These considerations have led us to 
believe that an “open-ramp” configura- 
tion, as shown in Fig. 2, will be the 
most efficient. This provides a smooth 
flow of unopposed traffic from entrance 
to exit of the ramp area with only five 
turns of 60 deg each. This should be 
compared with some of today’s airports 
using finger-pier loading positions 
where it is not unusual to make one 
360-deg turn and six or eight 90-deg 
turns between the touchdown point 
and the take-off position. 

At a major terminal a subway sys- 
tem under the ramp area will be needed 
to connect with the necessary above- 
ground structures at each loading posi- 
tion on the open ramp so that passen- 
gers, supplies and cargo can be moved 
safely and expeditiously to and from 
jet. aircraft. 

When the volume of peak-hour traf- 
fie exceeds the acceptance rate of an 
existing airport it is necessary to add 
runways or build another airport 16 or 
more miles distant (a finding in the 
“Curtis Report”). The result is a high 
cost and loss in over-all operating ef- 
ficiency. Our concept of “staggered 
parallel” runways, as shown in Fig. 5, 
provides for such expansion, as shown 
in Fig. 2. Each basic runway is aug- 
mented by a companion runway. 


FIG. 6. Approach paths to (companion) 
converging runways, served by ILS 
and backed up by radar. 
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One pair of runways is used for si- 
multaneous landings while the other is 
used for simultaneous take-offs, thus 
doubling the acceptance rate of the 
basic design. If ILS (Instrument Land- 
ing System) is used and backed up by 
radar it is believed that air traffic con- 
trol requirements for separation of air- 
craft under IFR (Instrument Flight 

tules) conditions will be adequately 
met, as shown in Fig. 6. 

The companion runway configura- 
tion, or a modification of it, can also 
be used to provide a secondary runway 
system where crosswind conditions re- 
quire it. 

It is evident that the Jet Age en- 
compasses a great deal more than just 
the first generation of subsonic jet air- 
liners and the present-day volume of 
air-carrier traffic. In developing cri- 
teria for guidance in preparing master 
plans for civil airports, the engineer 
must consider the predicted growth in 
air transportation and all types of air- 
craft employed, including the super- 
sonic airliners already on the drawing 
boards and the advanced types of 
turbo-prop aircraft now coming into 
use in the commercial aviation fleets. 

This discussion has been oriented to- 
ward the requirements of a really large 
airport. However, the same basic con- 
cepts will be found valid for smaller in- 
stallations with such modifications of 
the ramp and loading positions as may 
best suit the local situation. For exam- 
ple, the forecast might indicate that the 
field would be used mainly by small 
piston and turbo-prop, plus a small per- 
centage of jet airliners. In this case a 
combination of open-ramp positions for 
the jet airliners and finger piers for the 
others might suffice. Under almost any 
circumstances it will be found that the 
basic configuration of the “staggered 
parallel” dominant runways will be by 
far the most efficient and economical 
as far as aircraft operating costs are 
concerned. 
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Long-wheel-base finishing machine; the chevron-shaped float shown operates independently of the side forms. 


CONCRETE PAVEMENT 
FOR JET AIRCRAFT 


GORDON K. RAY 


Manager, Highways and Municipal Bureau 


Portland Cement Association, Chicago, Ill. 
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a in methods of construc- 
tion are making runway concrete bet- 
ter, smoother and more durable to meet 
jet aircraft requirements. Uniformly 
compacted subgrades, double-duty 
forms, joints of higher quality, auto- 
matic batching and great trains of plac- 
ing equipment permit economic pave- 
ment construction. Better machines for 
producing, checking and correcting the 
surface provide a concrete pavement 
that meets the challenge of today’s air 
transport. 

There has been a very great change 
in design and construction since the 
first concrete runways were built in 
1928-1929. Then, the uniform 6-in. 
thickness or the 8-6-6-8-in. thickened- 
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edge slabs, borrowed from roadway de- 
sign, were quite adequate. And such 
siabs continued to carry planes that 
grew to the 15,000-lb wheel load of the 
twin-engine DC-3 and even the 20,000 
to 25,000-lb single-wheel load of B-17 
and B-24 bombers. 

Near the end of World War II, the 
B-29 Superfortress introduced a new 
problem in pavement design—a dual 
wheel load of 60,000 Ib. When the four- 
engine DC-6’s and Constellations were 
introduced at civil airports, the 6-in.- 
thick pavements were found inade- 
quate. Since that time, airport design 
and construction has been a race be- 
tween the aircraft designers—who are 
attempting to carry more passengers 
and more cargo for longer distances— 
and the airport pavement engineers— 
who are trying to build their pavements 
strong enough to carry the constantly 
increasing aircraft loads. 

As gross aircraft weights have in- 
creased, additional tires have been 
added to landing gears to distribute the 
load over a wider area. This has per- 
mitted tremendous increases in aircraft 
weights without proportional increases 
in pavement thicknesses. But the 296,- 
000 Ib of the Boeing 707 and the 287,- 
000 Ib of the Douglas DC-8 transports 
do require heavier pavements than the 
DC-3. And the 500,000-Ib B-52 requires 
pavements three to four times as thick 
as does the B-17. 

The demand for thicker pavements, 
longer runways and an accelerated con- 
struction program at both civil and mil- 
itary airports is being met economically 
by greater mechanization of equipment 
developed by contractors, engineers and 
manufacturers. Many specialized ma- 
chines, materials and techniques of con- 
crete pavement construction have 
grown out of military air-base con- 
struction. Nearly all these develop- 
ments have carried over to civil airport 
construction and many are now being 
used by highway contractors to produce 
more economical roads. 

Better pavement starts with more at- 
tention to subgrade and subbase prepa- 
ration. Requirements for more uniform 
compaction of both fine-grained and 
granular materials have resulted in the 
development of better compaction 
equipment. Vibratory-type rollers and 
plate compactors have brought about 
more economical densification and pro- 
duced stronger pavement foundations. 
The use of super compactors for proof 
rolling of subgrades and subbases has 
permitted contractors and engineers to 
locate unstable material and correct. it 
prior to paving. 

As pavement thicknesses have in- 
creased, the size of paving forms has 
also increased—to a point where truck- 
mounted cranes are generally used for 
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loading and unloading forms and plac- 
ing them in approximate position. 
Form pins are driven and pulled by 
new machines specially devised for this 
purpose. Frequently an airfield has 
pavement of different thicknesses—one 
for runway ends, taxiways and aprons, 
another for runway interiors. The pav- 
ing forms are made so that the sides 
and bases are of different heights and 
interchangeable, to serve two. thick- 
nesses. This arrangement reduces the 
number of forms a contractor must 
have on hand. 

Thick pavements, commonly placed in 
lanes 25 ft wide, require a huge vol- 
ume of material for an economical and 
timely finishing operation. Automatic, 
or at least semi-automatic, batching is 
provided for accurate control of materi- 
als through portable plants. Conveyors 
fed by cranes may be used to charge 
the batchers, where, a few years ago, 
one crane handled all materials. Most 
plants provide automatic weighing of a 
number of batches containing as many 
as four different materials. Usually 
these plants operate with a minimum of 
manpower and make continual records 
of batch weights for each ingredient, 
to assure better construction records. 

A huge train of equipment is used 
for placing concrete and finishing the 
surface of a runway. It is not uncom- 
mon to see four or five 34-E dual-drum 
pavers on an airport construction job, 
with bateh trucks and water trucks 
servicing the pavers, followed by 
spreaders, deep vibrators and finishers. 

To assist the contractor in attaining 
the close surface tolerances required for 
smooth-riding pavements, equipment 
manufacturers have developed a num- 
ber of new finishing machines with a 
long wheelbase. These combine the op- 
erations of the standard finishing ma- 
chine with the mechanical longitudinal 
float in one operation. Most of these 
new machines are constructed in such 
a way that the final floating operation is 
supported from the frame of the long- 
wheelbase machine so that it operates 
independently of the side forms. This 
minimizes the effects of any deviations 
from the true grade in the setting of 
the form. In addition to building a 
smoother pavement, the elimination of 
one machine from the paving train re- 
sults in greater economy and efficiency. 

The advent of jets has required bet- 
ter joint construction and better joint- 
sealing materials. Jet blasts of high tem- 
perature and velocity soften conven- 
tional joint-sealing materials and blow 
them from the joint. Jet engines suck 
up loose particles from the pavement 
surface, creating a serious mechanical 
hazard. 

These troubles have been alleviated 
by eliminating expansion joints gener- 


ally and using full-depth joints only 
when paving is stopped at the end of a 
day. For crack control, a sawed trans- 
verse joint one-sixth of the thickness of 
the pavement, or the depth of the max- 
imum-size aggregate, whichever is 
greater, is frequently used at a spacing 
of about 25 ft. In areas where the 
coarse aggregates are so hard that saw- 
ing is expensive or difficult, preformed 
mastic strips are now placed in grooves 
vibrated in the plastie concrete. To per- 
mit joint sealing, these are removed by 
sawing after the concrete has hardened 
and cured. If the strips are placed be- 
hind the final mechanical finishing and 
ahead of the straightedging operations, 
they provide positive crack control at 
the contraction joints and permit saw- 
ing at a later time than is possible with 
the ordinary sawed joint. Hot-poured 
rubber asphalt or cold-placed rubber 
mastie makes a joint filler that will 
withstand jet blasts and fuel spillage. 

The advent of jet aircraft, with their 
higher landing and takeoff speeds, their 
new configurations and smaller control 
surfaces, has brought about new and 
stricter requirements for smoother rid- 
ing pavements. Today’s high-perform- 
ance aircraft will not tolerate the ruts, 
bumps and uneven surface characteris- 
ties that could be negotiated by lighter, 
slower planes. Tolerance specifications 
have been tightened to permit a maxi- 
mum deviation from a 12-ft straight- 
edge of only 1% in. in the longitudinal 
direction. On U.S. Air Force runways 
any pavement that is more than 0.04 ft 
from the established grade must be re- 
moved. Such limitations soon will be ap- 
plied to commercial fields. 

The testing of hardened concrete sur- 
faces to make certain that they comply 
with the tolerance limitations has re- 
sulted in the development of better and 
more accurate testing straightedges. 
The old, hand-operated straightedge is 
giving way to the rolling straightedge. 
These make a permanent record of sur- 
face deviations or indicate to the opera- 
tor any variations in excess of the speci- 
fied tolerance so that he can mark the 
location of such spots on the pavement. 
These rolling straightedges are availa- 
ble in 10, 12, or 16-ft lengths to meet 
the job specifications. Military agencies 
are now asking for a straightedge that 
checks all of a 12-ft width at one pass. 

If inspectors diligently check the sur- 
face with some type of testing straight- 
edge on the morning following paving, 
and if they insist that any deviations 
be corrected at that time by the con- 
tractor, smoother pavements will be ob- 
tained and, in turn, better aircraft per- 
formance. 

Correction of surface irregularities 
has always presented a problem to pav- 
ing engineers. The development of bet- 
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Concrete saw, using diamond or abrasive blade, cuts con- 


traction joints in the hardened concrete. 


ter bump cutters in recent years has 
permitted inspectors to insist on the 
correction of surfaces that do not com- 
ply with specifications. One such bump 
cutter employs a 12-ft wheelbase and a 
cutting edge 16 in. wide, made up of 
diamond saw blades. (See Civit En- 
GINEERING, April 1959, p. 50.) The cut- 
ting head on this machine can be set 
to automatically remove irregularities 
that exceed the specified tolerance. 
Curing of concrete now is most fre- 
quently done by spraying on a white- 
pigmented compound. This retains the 
moisture in the concrete and reflects 
rather than absorbs the heat of the sun. 
The specifications of the Corps of En- 
gineers, U. S. Army, require curing 
with wet burlap for 24 hours, then per- 
mit substitution of the compound. 


Vibratory compacter used for densification of granular subbase 


materials on an airfield. 


With the demand for all-weather fly- 
ing has come a growing use of de-icing 
agents for both pavement and aircraft. 
Since these materials subject pavements 
to a greater number of cycles of freez- 
ing and thawing, airport engineers 
have increased their use of air-entrained 
concrete on all fields, both civil and 
military, throughout the country. Con- 
crete pavements containing proper 
amounts of entrained air have proved 
durable under extreme conditions of 
freezing and thawing caused by spill- 
age of aircraft de-icing solutions. Where 
pavements are completed late in the fall 
and the use of de-icing agents in antic- 
ipated at an early pavement age, a sur- 
face treatment af sprayed-on linseed oil 
is recommended, to protect the concrete 
until it has completely cured and dried. 


With these innovations the concrete 
paving industry today is geared to han- 
dle a rapidly accelerating program. It 
is capable of building airfield runways, 
taxiways and aprons as rapidly as they 
can be financed and engineered by the 
sponsoring agencies. Design engineers 
should specify the maximum in dura- 
bility, strength, pavement life and 
smoothness needed to permit aircraft 
operators to get the best possible per- 
formance out of their expensive air- 
craft. Maintenance costs and operation- 
al interruptions due to maintenance will 
be charges against the airport operator 
and the aircraft operator. They should 
insist that the pavement be designed 
and built to give every possible insur- 
ance against undue maintenance prob- 
lems. 


Boeing 707, first U.S. commercial jet passenger plane, is taxiing on a concrete apron. Note hangar door tracks in foreground. 
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Federal participation in airport 


development-—the role of FAA 


E. R. QUESADA, Administrator, Federal Aviation Agency, Washington, D. C. 


Just as aviation is a vital part of the 
American economy, so the airport—or 
landing facility—is a public necessity. 

The airport system of our country 
represents a substantial capital asset 
and a significant element in the nation’s 
rapidly expanding economy. Those who 
shoulder the responsibility for planning 
ahead in any community must plan for 
adequate development of airports, for 
they vitally affect the local economy. 

Many communities have discovered 
that an industry looking for a location 
site will consider carefully the airport 
and all available aviation facilities. 
These are often viewed in the same 
light as electric power, water, schools 
and other basic resources. 

Prior to the organization of the Fed- 
eral Aviation Ageney (FAA), the for- 
mer Civil Aeronautics Administration 
made an exhaustive study of the re- 
quirements of the national airport sys- 
tem to determine which communities 
need airport development. It found that 
there is an urgent need for runways, 
taxiways, ramp facilities and related 
structures to accommodate increasing 
aviation activities in the nation, espe- 
cially with the advent of civil jet opera- 
tions. The study stressed the need for 
new traffic control facilities and land 
acquisition to provide approach areas 
free from obstruction. 

Many of these important and urgent- 
lv needed projects are spread over the 
nation at 72 airports which, by the end 
of 1961, will serve about 500 jet air- 
eraft to be operated by the nation’s air 
carriers. Several airports are now being 
readied for civil jet operations and 
others must follow soon to provide ex- 
panded publie service with these mod- 
ern aircraft. This civil jet air traffic, of 
course, is in addition to the military jet 
operations that might be necessary in a 
time of military emergency. 

The FAA is aware of these critical 
needs and supports the early construc- 
tion and development of airports and 
related facilities. This Agency does not 
advocate the expenditure of federal 
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funds for “back-of-the-ramp”  struc- 
tures such as terminal buildings, en- 
trance roads and parking areas. Federal 
aid should be concentrated on airport 
facilities directly needed for safe and 
efficient flight operations. Furthermore, 
it is recognized that the maintenance 
and operation of our civil airports has, 
traditionally, been primarily a matter of 
local and state responsibility. This in- 
deed is as it should be. 

The role of the Federal Government 
in airport development, through FAA 
as its official instrument, is one of aid 
and assistance in areas of greatest need, 
technical and economic, and within the 
framework of the safety standards for 
which FAA is responsible. 

Aviation has come of age and air- 
ports are becoming more and more 
financially self-sufficient. This trend to- 
ward economic stability and financial 
self-sufficiency is expected to continue. 
The FAA will certainly encourage and 
promote it, in line with the basie philos- 
ophy that the Federal Aid Airport Pro- 
gram should be limited to those proj- 
ects which lie “in front of the gate,” 
and which are essential to an adequate 
national aviation facilities system. 

Grants-in-aid by the FAA, if amend- 
ments to the Federal Airport Act are 
passed by the Congress, will be made to 
assist in the construction of runways, 
taxiways, aireraft ramps, control-tower 
structures and installations for the 
proper lighting of such facilities. Non- 
aeronautical facilities at the airport will 
not be eligible. 

The 1959 National Airport Plan, a 
document prepared annually, has just 
been released. This National Airport 
Plan, the first to be developed under 
the FAA, relates to the public airport 
needs of all segments of civil aviation 
in the fifty states, Puerto Rico, and the 
Virgin Islands for the calendar years 
1959-1962. It encompasses concepts not 
heretofore applied. 

It is much more comprehensive than 
earlier plans and expresses future needs 
in greater detail, consistent with the 


best available scientific and technical 
data. This has been done in the belief 
that the Congress and the public are en- 
titled to have FAA’s professional and 
objective appraisal of the nation’s over- 
all airport needs, apart from any ques- 
tion of the financial ability of local 
agencies to construct such facilities. 

The purpose of the National Airport 
Plan is to specify in terms of general lo- 
cation and type of development the 
projects considered necessary to provide 
a system of public airports adequate to 
anticipate and meet the needs of civil 
aviation. Accordingly, the statement of 
need included in this plan should not 
be related to the need for federal par- 
ticipation under the Federal Airport 
Act. Inclusion of an airport in the plan 
does not necessarily indicate ability, in- 
tent, or commitment on the part of the 
local community to proceed with de- 
velopment, nor should it be construed 
as a commitment of the Federal Gov- 
ernment to participate financially in 
such a development. 

Direct correlation of the plan with 
the requirement for federal aid is not 
possible because the initiative for the 
execution of individual projects rests in 
all cases with the local authorities. This 
plan establishes requirements only, rec- 
ognizing that many of the communities 
may be unable to raise the necessary 
funds for construction, or unwilling to 
go ahead for other reasons. 

Over the long haul, those areas that 
do not plan for aviation services will 
find themselves bypassed by new enter- 
prises. Let’s make no mistake, the bene- 
fits of air travel and air cargo transport 
are many, and the growth of entire 
geographical areas will be directly re- 
lated to their aviation development. 
Just as our great industrial and cultural 
centers have developed near harbors, 
waterways, railroads and great high- 
way arteries, future development will 
parallel airport facilities serving size- 
able areas. The Air Age, Space Age, or 
Aerospace Age—take your choice—is 
not in the future; it is now! 
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FIG. 1. Site for Washington International Airport is 27 miles west 
of Washington, D. C. Layout for airport area includes two north- 
south runways and two west northwest—east southeast runways. 


Washinéton International Airport— 


I is anticipated that in less than 
twenty years the number of airline pas- 
sengers arriving at or leaving Washing- 
ton, D. C., will increase from 12,000 to 
41,000 daily. In the year 1975 about 
15,000,000 are expected. To help meet 
these anticipated demands, the Wash- 
ington International Airport, now un- 
der construction at Chantilly, Va., is 
being built so that its facilities can be 
readily expanded, enlarged or supple- 
mented as the need arises. 

The provision of adequate airport 
facilities for the Nation’s Capital has 
been a concern of the Federal Aviation 
Ageney and its predecessor agencies 
since planning for the existing Wash- 
ington National Airport was begun in 
the mid 1930’s. The great expansion in 
civil aviation that followed World War 
II taxed the capacity of this airport. It 
had served Washington well, and 
would continue to do so, but evidently 
could not meet future needs. After 
much study, it was concluded that the 
solution lay in the development of an 
additional airport. 
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HERBERT H. HOWELL, M. ASCE, Director, Washington Airport Project, 


In 1950, Congress passed enabling 
legislation for such an airport and made 
an initial appropriation for the acquisi- 
tion of land, although the site had not 
yet been determined. In 1951, a site 
near Burke, Va., was selected and a part 
of the necessary land acquired. The 
controversy occasioned by the selection 
of this site was a factor in preventing 
any action toward a second airport un- 
til 1957. In August of that year, the 
Congress made an appropriation for the 
initial development of an airport with 
the condition that no funds were to be 
expended until a special Presidential 
study was made for the selection of a 
site. 

A study of all available sites, made 
under the direction of Elwood R. Que- 
sada, then Special Assistant to the 
President, resulted in the choice of a 
site 27 miles west of Washington, near 
Chantilly, Va. See Fig. 1. Since selection 
of this site was announced, on January 
14, 1958, rapid progress has been made 
in the planning and construction of the 
airport, with completion scheduled for 


early 1961. No specific boundaries were 
set, nor was any single layout recom- 
mended. Rather, a general area approx- 
imately five miles by six miles was stud- 
ied, which was capable of accommodat- 
ing a variety of airport runway layouts. 
Studies were undertaken immediate- 
ly to ascertain the best layout for the 
area. The layout that was chosen con- 
sists of parallel north-south runways, 
11,500 ft long, and 6,700 ft apart, over- 
lapping 50 percent of their length. Ini- 
tially a single east-west runway was 
provided but subsequent studies of 
wind conditions dictated a shift to west 
northwest—east southeast. It was de- 
termined that the westerly winds 
would occur with sufficient frequency 
to warrant the provision of parallel run- 
ways in this direction. The final plan 
therefore provides for parallel west 
northwest—east southeast runways, 
10,000 ft in length and 3,000 ft apart. 
These runways also overlap by approxi- 
mately 50 percent of their length. 
The terminal area will be located be- 
tween the parallel north-south runways 
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Diesel-electric earthmover levels large areas for run- 
ways, taxiways, and terminal. Huge R. G. Le Tourneau 
unit has power on all wheels and is self loading. 
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a model for the Jet Age 


Federal Aviation Agency, Washington, D. C. 


where they overlap. A feature of the 
runway layout is that, with 60 percent 
of the operations expected to be from 
south to north, the easterly runway will 
normally be used for landings and the 
westerly runway for takeoffs. High ca- 
pacity is afforded, however, by placing 
the easterly end of the northernmost 
west northwest—east southeast runway 
in close proximity to the takeoff end of 
the westerly north-south runway. This 
permits aircraft to take off simultane- 
ously on both of these runways since 
the takeoff paths diverge. 

On the basis of this runway layout, 
the airport property lines were estab- 
lished. The criteria used to determine 
the boundaries were: (a) a distance of 
2,000 feet laterally from the centerline 
of any runway, and (b) 8,000 ft longi- 
tudinally from the end of each runway. 
The final configuration is shown in 
Fig. 1. Initially, it was planned to ac- 
quire 2,700 ft of property beyond the 
end of each runway, taking easements 
for control of the ground surface for an 
additional mile. When it was found that 
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the cost of such easements would ap- 
proximate the cost of full ownership, 
title was acquired for the full distance 
of 8,000 ft. 

The site consists of approximately 
9,600 acres of land in Fairfax and Lou- 
doun Counties in Virginia. The area is 
primarily agricultural and thinly popu- 
lated. Growth is anticipated in the areas 
around the airport, however, just as it 
has occurred around all major airports 
in this country. It is believed that no 
more land will ever be required for the 
airfield. The large amount of land ac- 
quired gives assurance to surrounding 
communities that they can develop 
with the minimum amount of interfer- 
ence from the airport. Likewise, the 
airport is assured that community de- 
velopment will not interfere with air- 
port operations since the airport area is 
sufficient to provide for a 150-ft clear- 
ance at any point on the boundary. 

The land acquisition program was 
started late in January 1958, when the 
Department of Justice filed the initial 
condemnation action in Federal Court. 





A “mobile lounge” will be used to move passengers from terminal 
to plane at the Washington International Airport. Long loading 
fingers and long walks for passengers will thus be avoided. 


Virtually all the property is now in fed- 
eral ownership, although negotiations 
with some of the former owners are 
still going on. As a part of the land ac- 
quisition proceedings there was a con- 
siderable amount of utility relocation. 
Fifteen miles of local roads within the 
area are to be closed, and agreement has 
been reached on the provision of re- 
placement roads. 

When the selection of the site was an- 
nounced, the U. S. Coast and Geodetic 
Survey began the necessary aerial and 
site surveys to produce planimetric and 
topographic maps. These maps, when 
completed, served as the basis for de- 
tailed engineering studies. The Weather 
Bureau set up automatic wind record- 
ing instruments to obtain wind infor- 
mation on the site; the Bureau of Pub- 
lic Roads began its studies on the most 
feasible means of access; and a geologi- 
cal study was undertaken by the U. S. 
Geological Survey. 

Simultaneously with the initial lay- 
out studies, proposals from architects 
and engineers were received and evalu- 
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ated. Ammann & Whitney of New 
York was selected as the consulting en- 
gineers, associated with Burns and Mce- 
Donnell of Kansas City, Mo., for the 
utility and mechanical work, and with 
Kero Saarinen and Associates of Bloom- 
field Hills, Mich., for the architectural 
work. Ellery Husted of Washington is 
issociated with Ammann & Whitney in 
master planning. Landrum and Brown, 
urport consultants from Cincinnati, 
Ohio, are doing the economic studies 
and forecasts. The consultants have 
made rapid progress with engineering 
and architectural studies. 

Actual construction was started on 
September 2, 1958, when clearing and 
grubbing began. The site was about 15 
percent timbered, and more than three 
hundred structures were removed or 
demolished. None of the standing tim- 
ber is being removed from a belt ex- 
tending 1,000 ft inward from the 
airport boundaries. It is planned to re- 
forest this entire area with a variety of 
timber species so that, in a relatively 
few years, a timber belt 1,000 ft wide 
will entirely surround the airport. This 
will be of marked value in screening 
adjacent areas from ground noise. 

Heavy grading was started on Octo- 
ber 27, 1958. To date, three contracts 
have been awarded, which involve 
clearing and grubbing, grading and 


drainage, and paving of runways and 
taxiways. Approximately 11.5 million 
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FIG. 2. Now under construction are the 
two north-south runways and the north- 
ernmost west northwest—east southeast 
runway. Detail shows typical two-direc- 
tion high-speed runway exit, in which 
small figures indicate approximate 
radii, in feet, as follows: (1) 3,138, (2) 
1,846, (3) 1,568 (4) 25, (5) 1.438, (6) 1,400, 
(7) 200. 
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cu yd of earth excavation is involved, 
together with the installation of more 
than 75,000 lin ft of storm sewer. 

The pavement contract involves the 
placing of some 1,650,000 sq yd, of 
which 1,200,000 is portland cement 
concrete, and 450,000 sq yd, bitumi- 
nous pavement. The layout of the pave- 
ment work now under construction is 
seen in Fig. 2. It involves the two north- 
south runways, 11,500 ft in length, and 
the northerly west northwest—-east 
southeast runway, 10,000 ft in length. 
Each runway has a parallel taxiway, 
and initially holding pads will be pro- 
vided at two locations. The runways 
are 150 ft wide, with 25-ft shoulders. 
The taxiways are 75 ft wide, with 25-ft 
shoulders. 

The portland-cement concrete run- 
ways and taxiways are designed for a 
100,000-lb single wheel load, based on a 
200-psi footprint pressure. This is ade- 
quate for an aircraft with an antici- 
pated gross weight of 500,000 lb on a 
landing gear similar to that used on cur- 
rent jet transport aircraft. This results 
in a pavement 15 in. thick on 9 in. of 
crushed-aggregate base course in criti- 
cal areas, and a 12-in. pavement thick- 
ness of 9 in. of base course in non- 
critical areas. 

Runway and _ taxiway shoulders 
consist of 2 in. of asphaltic concrete, on 
4.5 in. of crushed aggregate base. These 
shoulders are of light construction, but 
will be adequate to support snow-plow 
trucks and sweepers. It is planned to 
sweep or vacuum clean the runways at 
frequent intervals to prevent the inges- 
tion of debris by jet aircraft engines. 

Each of the three runways will be 
provided with high-speed exits or taxi- 
way turnofis. This is believed to be the 
first airport to use the results of the re- 
cent studies made by the University of 


California for the former Airways 
Modernization Board, now the Bureau 
of Research and Development of the 
Federal Aviation Agency. A detail of 
the turnoffs is shown in Fig. 2. Because 
the runways have parallel taxiways ad- 
jacent to them, wide-radius turns have 
been provided for at the intersections of 
the high-speed turnoff taxiways and the 
parallel taxiways. This will permit fast 
turns onto the parallel taxiways—if de- 
sirable or if necessary because. of inade- 
quate deceleration of aircraft. The 
turnofis are designed for a maximum 
runway exit speed of 60 miles per hour. 

The paving contract provides for the 
installation of more than 3,000 bases 
for future lighting. This includes bases 
for high-intensity runway edge lights, 
runway centerline lights, taxiway edge 
lights, and center-line lights up the 
throat of each high-speed taxiway turn- 
off. Bases will be installed for narrow- 
gage lights at each end of each run- 
way. These flush-type, high-intensity 
lights consist of bars of lights extending 
3,000 ft inboard from the runway end, 
with the bars separated to mark a 
throat 60 ft wide along the centerline 
of the runway. They are considered to 
be of vital assistance to pilots in con- 
tacting the runway under the most 
severe periods of restricted visibility. 
Thus, for a nominal investment now, 
any future pavement cutting and jack- 
ing of ducts under the pavement—both 
very expensive—will be minimized or 
eliminated. 

Initially, light fixtures will not be in- 
stalled in all the narrow-gage installa- 
tions, but only on the approach ends of 
runways equipped with instrument 
landing systems. Two such systems are 
scheduled for initial installation. It is 
significant, however, that full provision 
is being made to install landing aids for 


Euclid twin power unit gets an assist from a Michigan bulldozer in a speed-up. 


Normally the big unit loads itself. 
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each approach to each runway should 
this ever become feasible and desirable. 
At very little cost, the grading plans 
provide areas adequate to accommodate 
the future installation of instrument 
landing systems for bidirectional ap- 
proach to each runway. This same 
long-range concept is being followed 
throughout in planning the airport. 

The terminal area is not yet firmly 
designed, but all facilities for which 
plans have been prepared to date will 
accommodate almost any possible solu- 
tion. The architects and engineers are 
evaluating all known methods of han- 
dling aircraft, passengers and the pub- 
lic, and discussing them with the car- 
riers scheduled to use the airport. No 
final design will be undertaken until 
there is general accord on the methods 
to be employed for terminal-area opera- 
tions. 

Provision of adequate utilities has 
presented no small problem. Electric 
power service will be available. Water, 
however, must be brought from a con- 
siderable distance; it will be supplied by 
the Fairfax County Water Authority. 

A large natural-gas main, traversing 
one corner of the site, will supply fuel 
to the central heating plant. No final 
solution has been found for the dis- 
posal of sewage wastes. Possible solu- 
tions range from an airport-based treat- 
ment plant to a long interceptor to 
transport the sewage to the District of 
Columbia’s sewer mains and thence to 
its Blue Plains treatment plant. A treat- 
ment plant at the airport would release 
effluent either into the Potomac River, 
upstream from the District of Colum- 
bia water intake, or into Occoquan 
Creek, upstream from the Alexandria 
Water Company’s storage dam. Neither 
is wholly compatible with area policies 
for watershed protection. 


Apron facilities, not yet finally de- 
signed, will incorporate provision for 
utilities at ramp parking areas. An 
underground aircraft fuel system is 
planned to serve each gate position. Al- 
though there will be fuel storage facil- 
ities at the airport, no decision has been 
made as to how the fuel is to be trans- 
ported to the airport. Various methods 
are being studied. 

As a part of the project, a high-speed 
access highway is being developed to 
connect the airport with planned high- 
ways for rapid access to downtown 
Washington. Before the route for this 
access highway was selected, the possi- 
bility of bringing future state and fed- 
eral highways nearer to the airport was 
studied. When this did not prove feasi- 
ble, it was decided to construct an ac- 
cess highway as a part of the airport 
project. A great deal of planning and 
working with local communities went 
into the location of this highway. Four 
tentative routes were discussed at a 
public hearing. 

The 17.8-mile access route finally 
selected (Fig. 1) connects the airport 
with the circumferential highway sur- 
rounding Washington, D. C., now un- 
der construction. The access highway 
continues on to a junction with the 
proposed Interstate Route 66, which 
will enter Washington over the new 
Constitution Avenue Bridge. 

The access highway is planned ini- 
tially as a four-lane divided route, with 
limited access, but with a right-of-way 
of sufficient width to permit an ulti- 
mate dual-dual arrangement. The State 
of Virginia has estimated that the aver- 
age vehicular traffic generated solely by 
the airport will be 44,000 vehicles per 
day in 1975. In addition, it is necessary 
to plan for a high volume of traffic 
generated by areas to be developed be- 


Compaction and proof rolling of subgrade is done by 50-ton Ferguson units at left, 


following sheepsfoot rollers. 
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tween the airport and Washington. 

No hangars will be constructed as 
part of the initial airport development. 
Adequate provision, however, is being 
made for them in the master plan. It is 
anticipated that they will be developed 
either by those who need hangar facili- 
ties, or with federal funds on the basis 
of self-amortizing leases, entered into 
by prospective tenants. It is contem- 
plated that many associated facilities 
such as food service, kitchens, motel or 
hotel, and filling station, will be devel- 
oped under this same alternate pattern. 
The site is large enough to provide 
ample area for facilities of all types. 

Development of the new Washington 
International Airport will in no way 
minimize the importance of the existing 
Washington National Airport. The lat- 
ter will continue to serve a substantial 
segment of Washington’s air traffic. No 
definite determinations have as yet been 
made as to the division of traffic be- 
tween the two airports. Its is logical to 
assume that, initially, the longer-range 
flights will be operated from Washing- 
ton International Airport. With the 
Washington National Airport continu- 
ing to operate at peak capacity, virtu- 
ally all the increased demand will have 
to be accommodated at Washington In- 
ternational Airport. 

Present FAA forecasts indicate that 
the number of passengers at Washing- 
ton National Airport will increase from 
the 4,500,000 actually arriving and de- 
parting in the fiscal year 1958 to an an- 
nual level of 6,000,000 passengers (be- 
tween the present and 1965), which has 
been determined to be its optimum pas- 
senger capacity. It is likewise contem- 
plated that the number of passengers 
using Washington International Air- 
port will reach a total of 4,000,000 in 
1965, 6,600,000 in 1970 and nearly 9,- 
000,000 in 1975. With this forecast in 
mind, all facilities at the airport are 
being designed so that they can be 
readily expanded, enlarged or supple- 
mented. The contract with the consult- 
ants provides that, in addition to plans 
for initial construction, working draw- 
ings and specifications will be provided 
for facilities required in the ultimate 
development of the airport. By develop- 
ing these plans for the ultimate airport, 
with provision for frequent reappraisal, 
the airport can be expanded whenever 
or wherever needed. 

Community planning has been a par- 
amount objective in the consideration 
of each facet of the airport. Constant 
liaison has been maintained with all 
local, county, and regional planning 
agencies affected by the airport. The 
objective is to ensure that the airport 
will be a good neighbor and that both it 
and the adjacent areas will develop in 
complete harmony. 


(Vol. p. 319) 45 





REND Moh ea MEO” 


Asphalt-paved San Francisco airport is one of the busiest civilian air facilities. 


Pavement for heavy planes 


PHILLIP A. HAHN, Chief, Washington International Airport Division, Federal Aviation Agency, Washington, D. C. 


Pavement must be carefully planned 
and constructed to resist the touchdown 
loads of the heavy turbine-powered 
planes now being put into commercial 
service. Transport planes have in- 
creased in weight from 25,000 Ib in 
1937 to 300,000 Ib at present. In pros- 
pect is a weight of 350,000 lb for later 
models of the current type of plane. 
Simple charts, shown here, give a quick 
means for determining the asphaltic or 
rigid pavement thickness required for 
varying subgrade conditions. 

As aircraft have become heavier the 
load on the pavement has been distrib- 
uted over a larger footprint area by 
multiple-wheel assemblies. The total 
load per main strut or wheel assembly 
still is considered as one-half of 90 per- 
cent of the gross load of the plane, with 
10 percent taken by the nose wheel. 


For the larger wheel assemblies of tur- 
bine-powered aircraft, a prime problem 
is to determine how each strut weight 
is distributed through its multiple- 
wheel assembly. Consideration must be 
given to tire sizes, tire contact pressure 
and the geometry of the assembly. The 
most practical method is to relate the 
loads imposed by the wheels to a load 
in terms of one wheel, which will have 
the same effect on the pavement as the 
group of wheels. This relationship is 
called “equivalent single wheel load.” 

Interrelations of loading effects by 
single- and multiple-wheel gears have 
been determined by means of theoreti- 
cal analysis, laboratory investigations, 
accelerated traffic tests on prototype 
pavements, and investigations of pave- 
ment performance. From these investi- 
gations it has been determined that the 


basic design concepts relative to soil and 
subgrade classification, as shown in 
Table I, and pavement thickness for 
single wheel loadings, as propounded 
by the FAA “Airport Paving” manual, 
are applicable to designs of “equivalent 
single wheel loadings.” 


Wheel loads for flexible pavements 


For flexible pavements, a relationship 
has been established between the spac- 
ing of wheels in a multiwheeled under- 
carriage and the depth of action and 
interaction of the forces induced in the 
pavement by the load transmitted by 
the wheels. See Fig. 1. Two depths-of- 
load reaction are critical controlled fac- 
tors in the conversion to equivalent 
single wheel loads. They are: (a) the 
depth to which each wheel of the under- 
carriage assembly acts independently as 


Concrete paving proceeds on Chicago's O'Hare Field. Photo, Consumers Co., Chicago. 





TABLE |. Airport paving subgrade classification Runway Criteria 


FAA For turbine-powered aircraft 


Som 


AIR Runway Runway PAVEMENT 
Group 


CARRIER LencTH, Worn, LoaDING, 
Service , ft Ib 


Goov Dratnace Poor Drarnace 





No frost Severe frost No frost Severe frost 


100 30,000 
or Ra d 150 60,000 
or Ra Continental . . . 7,500 150 75,000 


or Ra Intercontinental . 10,500 150 100,000 
or Rb 


or Rb 


Fa or Ra 
Fa or Ra 
Fl or Ra 
Fl or Ra 
F1 or Ra 


Fa or Ra 
Fa or Ra 
F1 or Ra 
F1 or Ra 
F2 or Rb 


Fa or Ra 
F1 or Ra 
F2 or Ra 
F2 or Rb 
sinha The runway lengths associated with each air- 
F2 or Rb 
F3 or Rb 
F4 or Rb 
F5 or Re 
F5 or Re 


F3 or Rb 
F4 or Rb 
F5 or Re 
F6 or Re 
F6 or Re 


F4 or Rb or Re 
F5 or Rb or Re 
F6 or Re ‘7 or Rd 
F7 or Re or Rd 
F7 or Re or Rd 


port type are established for standard tempera- 
ture (plus 41 deg F), sea-level elevation, and 
zero slope gradient. Length corrections are 
made to compensate for the effect of altitude 


F6 or Rd or Re and runway gradient. The pavement loading 


F7 or Rd 


F7 or Rd 
F8 or Re 


F8 or Rd 


F9 
F9 or Re F10 or Re 


Not suitable for subgrade 


a single wheel, bearing its proportion- 
ate weight of the total gear load, and 
(b) the depth below which the loads on 
all wheels of the assembly interact so 
that the combined effect is the same as 
if the entire assembly load were being 
imposed by a single wheel. 

Investigations have shown it to be 
substantially correct to presume that 
wheel-load_ stresses are transmitted 
through the pavement in cones having 
45-deg. slopes. On this basis, for dual 
wheels, the first depth of importance, 
for individual wheels, is equal to one- 
half the clear distance between the con- 
tact areas of the tires. The second 
depth, (b) above, for the assembly, is 
equal to twice the center-to-center spac- 
ing of the tires. With respect to dual- 
tandem undercarriages, the two depths 
are fixed by the clear distance between 
the contact areas of a pair of dual 
wheels and the diagonal distance be- 
tween the centers of opposite fore and 
aft wheels. 

At depth (a) the equivalent single 
wheel load is equal to the load of one 
wheel of the assembly. At depth (b) the 
equivalent single wheel load is the total 
load imposed by the assembly or the 
load on the strut. 

In terms of the above, the relation- 
ship between the load on the assembly 
and equivalent single wheel load is a 
factor by which the gear load can be 
divided to simplify conversion to the 
equivalent single wheel load. Therefore 
it is evident that the conversion factor 
may vary from a high of the number of 
wheels in the assembly to a low of 1. In 
the case of dual wheel assemblies, the 
range would be from 2 to 1. For dual- 
tandem assemblies, the range would be 
from 4 to 1. Between the two limiting 
depths, the equivalent single wheel load 
varies as an exponential function of the 
depth of interaction of forces in the 
pavement. A straight-line plot on a log- 
log graph will show the variation be- 
tween the two extreme conditions. 
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Plots representing the equivalent 
single wheel loads of aircraft are shown 
in Fig. 1 as lines A, B, and C. The end 
points of these plots are fixed by coordi- 
nates which are: (1) the load on one 
tire and half the clear distance between 
the contact areas of a pair of tires, and 
(2) the total load on the assembly and 
twice the distance between a pair of 
tires in the case of dual wheels, or 
twice the diagonal distance between 
tires for dual tandems. 

Since the Federal Aviation Agency 
design method for flexible pavement 
utilizes a log-log graph of the various 
foundation conditions plotted to show 
pavement-thickness requirements for 
various single wheel loads, the equiva- 
lent single wheel load plot for any dual 
or dual-tandem gear arrangement can 
be plotted as explained above on this 
standard graph. The specific design re- 


is shown as “equivalent single wheel loading,” 
as explained in text. 


quirements can be determined by the 
intercept of the subgrade curve with 
the equivalent single wheel load line as 
shown in Fig. 1. 

For example, referring to Fig. 1, air- 
craft C is equipped with dual wheels 
spaced 30 in. center to center, with a 
gear load of 74,000 lb. The clear dis- 
tance between tire contact areas is 16.4 
in. This aircraft would require 17 in. of 
flexible pavement on a FAA class F2 
foundation. The 17-in. pavement would 
also be satisfactory for 300,000-lb air- 
craft B, which has a 135,200-lb. strut 
load on dual-tandem gear having di- 
mensions of 30 in. center to center of 
dual wheels, and a gear axle spacing or 
gear wheel base of 55 in. The intercept 
of both equivalent single wheel plots or 
gear-load configuration lines corre- 
sponds to an equivalent single wheel 
load of about 48,000 Ib. Imposed on 
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FIG. 1. Chart for flexible pavements determines “equivalent single wheel load” and 
pavement thickness for taxiways, aprons, and runway ends, For subgrade classifica- 


tions (Fa, FI, etc.) see Table I. 
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this pavement, the conversion factors 
for aircraft B and C would be 135,200 

48,000 and 74,000 ~ 48,000 or 2.8 
and 1.54 respectively. 

It will be noted that the conversion 
factor changes considerably with sub- 
grade condition. A study of a number of 
aircraft with varying numbers of 
wheels and different undercarriage ge- 
ometry revealed a range of conversion 
factors from 1.1 to 3.6 for different 
classes of subgrade soils. Reasonable 
average conversion factors for existing 
dual and dual-tandem equipped aircraft 
can be established for each subgrade 
class. These factors are particularly use- 
ful in evaluating existing flexible pave- 
ments, 


Wheel loads for rigid pavements 


The procedure for determining 
“equivalent single wheel loads” on 
rigid pavements is based primarily on 
the formulas developed by Dr. H. M. 
Westergaard. The basis for the analysis 
consists of a determination of the mag- 
nitude of a single load which, when 
placed centrally on a concrete slab, will 
produce the same stress as that pro- 
duced by two or four loads representing 
the loading of dual and dual-tandem 
underearriages. The adoption of the 
center loading condition is considered 
valid for aircraft pavements since air- 
craft rarely travel near the outside edge 
of the pavement and all interior joints 
are provided with adequate means of 
load transference. 

Several variables are involved in 
these calculations with respect to both 
the arrangement of wheels in the un- 
dercarriages and the pavement itself. 
Landing-gear variables include gear 
load, spacing of wheels and tire pres- 
sure. Pavement variables are the thick- 
ness of the concrete slab, the modulus 
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Single wheel load, thousands of pounds 
FIG. 2. Chart for rigid pavements indi- 
cates subbase and surface thickness 
for taxiways, aprons and runway ends. 
For subbase classifications (Ra, Rb, etc.) 
see Table I. 
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of elasticity and Poisson’s ratio for the 
concrete and the modulus of subgrade 
reaction. The familiar Westergaard ra- 
dius of relative stiffness, 1, was chosen 
as a basis for setting out the results of 
the calculations since it combines all the 
pavement variables. 

Families of curves have been devel- 
oped for obtaining the conversion fac- 
tor (divisor) to convert from either 
dual or dual-tandem gear loadings to 
equivalent single wheel loads. The com- 
putations required for entering the 
curves involve the spacing of dual tires, 
the spacing of the axles in dual-tandem 
gear, the total contact area of the tires 
(determined from loads and tire pres- 
sures), and the radius of relative stiff- 
ness. The conversion factors vary from 
one to two for dual gear and from one 
to four for dual-tandem gear, depend- 
ing on these variables. 

In the FAA design procedure for a 
specific gear arrangement, conversion 
factors ean be determined for various 
pavement thicknesses and then the 
equivalent single wheel loads will be 
calculated from the total gear load. The 
single wheel loads for the various con- 
crete thicknesses can then be plotted on 
the rigid pavement design curves, Fig. 
2. The pavement required to satisfy 
FAA criteria can be determined by the 
intercept with the standard curve. 

As shown in Fig. 2, the rigid pave- 
ment required for aircraft B is 101% in. 
This is for the dual-tandem gear load 
of 135,000 Ib for which the conversion 
factor is 2.83 and the equivalent single 
wheel load is 48,000 Ib. Aircraft C re- 
quires 114% in. of pavement for the 
74,000-Ib dual gear load. The conver- 
sion factor for aircraft C is 1.28 and its 
equivalent single wheel load is 58,000 
lb 

The study of conversion factors for 
rigid pavements showed a relatively 
small variation by comparison with 
those for flexible pavements. Based on 
associated pavement thicknesses for the 
aircraft studied, a conversion factor of 
1.35 for all aircraft equipped with dual 
wheel landing gear and a factor of 3.0 
for all aircraft equipped with dual- 
tandem landing gear have been desig- 
nated for design and evaluation pur- 
poses for rigid pavements. 

Curve A of Fig. 1 represents the 
flexible pavement design requirements 
for an aireraft of 350,000-Ib gross 
weight supported on dual-tandem gear. 
For this aircraft, the gear load is 157,- 
500 Ib. The equivalent single wheel 
load varies from 46,000 Ib on an Fa sub- 
grade to 110,000 Ib on an F10 subgrade 
with required flexible pavement thick- 
nesses varying between 12 and 60 in. 

For rigid pavement, using the con- 
version factor of 3.0 for dual-tandem 
underearriages, the equivalent single 


- 


wheel load is 52,500 lb, and from Fig. 2 
the required rigid pavement thickness 
is 11 in. 

For the probable 350,000-lb aircraft, 
certain assumptions were made. They 
include: (1) the dimensions of the 
undercarriage are identical to those of 
one of the larger jets now proposed, and 
may be considered representative of this 
type of aircraft; and (2) the tire con- 
tact pressure is 150 psi. 


Shoulder treatment 


The outboard engine pods of a large 
turbojet aircraft moving along the cen- 
ter line of a 75-ft-wide taxiway will ex- 
tend about 10 ft beyond the edges of 
the 75-ft width of full bearing strength. 

Since these aircraft will not always be 
operated along the actual taxiway cen- 
ter line, shoulder areas adjacent to the 
taxiway should be treated for a lateral 
distance of 25 ft to prevent ingestion of 
foreign objects into turbines and pre- 
vent creation of objectionable dust con- 
ditions and blast erosion. The surfaced 
area along taxiing routes thus will be 
125 ft wide. Holding aprons will also 
require treatment of shoulder areas 25 
ft beyond any edge. 

Operationally, it is expected that once 
a turbine jet-type aircraft is cleared for 
takeoff, it will proceed without inter- 
rupiion through a system of taxiways 
to the runway to takeoff position. An 
extended period of engine runup on the 
runway is not anticipated for civil jet 
aircraft. Thus surfaced blast pads at 
runway ends will not normally be re- 
quired. If a practice did develop where 
a runup would occur at the end of a 
runway, then an area the width of the 
runway for a distance outward of 100 
ft from the runway end might require 
surface treatment. 

The treatment of shoulders to reduce 
the possibility of harmful ingestion of 
dirt into jet engines, and to support an 
occasional aircraft, need not provide a 
section of full design strength. Prevail- 
ing climatic influences should be con- 
sidered in the design so that the shoul- 
ders will provide a surface free of loose 
particles and requiring minimum main- 
tenance. The designer should recognize 
that the shoulders probably will be sub- 
jected to the traffic of plows, sweepers, 
and other maintenance and_ service 
equipment. 

Shoulder treatment consisting of a 
114-in. bituminous concrete surface 
course placed on a base at least 4 in. 
thick, should satisfy these require- 
ments. The base may be sand clay, 
caliche, aggregate or non-plastic select 
granular gravel. The bituminous con- 
crete surfacing should never be placed 
on the natural soil unless such soil has 
properties at least equal to those suit- 
able for a subbase material. 
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HELIPORT FRAMING 


halved by ASCE-developed criteria 


This report of the Air Center Committee of the ASCE Air Transport Division 
was prepared by its Chairman, W. C. Borland, M.ASCE, Construction 
Engineering Coordinator, Port of New York Authority, New York, N.Y. 


Cost of roof-top heliports can be 
greatly reduced by revised design cri- 
teria without sacrificing any degree of 
safety for either occupants or aircraft. 
The structural framing for supported 
platforms, to be used by some heli- 
copters in the 60,000-lb class, can be 
cut to one-half that currently required 
by the Federal Aviation Agency. 

This is the conclusion of the Air 
Center Committee of the Air Trans- 
port Division of the American Society 
of Civil Engineers. The Committee is 
developing criteria of interest to civil 
engineers for the operation of helicop- 
ters, VTOL (vertical take-off and 
landing) and STOL (short-distance, 
about 200-ft, take-off and landing). 

The first step in developing the 
structural requirements for an elevat- 
ed landing platform for helicopters is 
to promulgate the general assumptions 
on which the design is to be based. 
Much of the controversy today on this 
subject is due to variations in these 
assumptions. The basic assumptions 
promulgated by the Committee are: 

1. The platform should be designed 
to afford a reasonable amount of pro- 
tection to the occupants of the aircraft. 

2. Major repairs to the platform are 
to be anticipated in the event of a seri- 
ous crash. However, the damage is to 
be limited to the platform. Supporting 
members of the platform and _ the 
structure below the platform are to re- 
main intact. 

3. The major elements of the air- 
craft are intact at impact of the heli- 
copter on the platform. 

4. The fuel available for combustion 
is limited to the full capacity of the 
tanks of the helicopter. 

5. Adequate: fire fighting equip- 
ment is available to handle crash and 
rescue work. 

6. The allowable design stress of the 
structural steel is 85 percent of the ul- 
timate strength of the material. 

If these criteria are followed, the 
elevated landing platform will not be 
a bomb-proof shelter capable of sus- 
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taining the impact of a free-falling 60- 
000-Ib body or a 6,000-lb engine 
dropped from a height of several hun- 
dred feet. However, the platform is 
required to absorb the impact of an 
emergency landing; it will be bent but 
will remain functional. 

As the impact loading of the plat- 
form will, in all probability, be for an 
aircraft with its major components in- 
tact, limited to the force required to 
crumple the landing gear, let us re- 
view the practice of the aviation indus- 
try in developing the design of heli- 
copter landing gear. The committee 
has been informed that in evaluating 
the strength of any component of a 
helicopter against the allowable stress- 
es in aircraft material, the design load 
is compared with the ultimate or fail- 
ing strength of the material. 

The design load for aircraft is de- 
fined as 1.5 times the limit load; the 
limit load is the maximum load that 
is expected to be applied to any com- 
ponent during normal operation. 
Structural design practice for aircraft 
requires that any aircraft member be 
able to take its limit load without suf- 
fering a permanent set or without 
vielding, and to withstand the design 
load without failure. 

About 2.5 times the gear load is 
usually taken as the limit-load factor 
for landing-gear design. Theoretically 
any stress in excess of 1.5 times the 
limit-load factor will cause failure of 
the gear. The unit loading of the plat- 
form necessary to fail the gear would 
be that part of the weight of the heli- 
copter normally supported by the gear 
times 2.5 times 1.5. These forces 
would react over the footprint area of 
the tires required to support the load 
for any given tire pressure. 

Assuming a  60,000-lb helicopter, 
supported equally at four points, the 
normal weight on each gear would be 
15,000 lb. With a tire pressure of 100 
psi, the footprint area would be 150 
sq in. The theoretical design force 
necessary to crumple the gear acting 


on the footprint area would be 15,000 
x 2.5 x 1.5 or 56,300 Ib. 

At the instant of surface contact, 
the helicopter’s airfoil surfaces and ro- 
tor blades are developing lift, and the 
impact loading is roughly equal to the 
gross weight of the helicopter at rest. 
To develop sufficient resistance to 
crumple the gear of a helicopter, with 
its major components intact, it is nec- 
essary for the impact to be taken by 
one gear. 

CAA design criteria place the unit 
loading on the platform at three quar- 
ters of the gross weight of the helicop- 
ter on one gear. Allowable stress in the 
steel is determined by the local build- 
ing code. The stress in the platform 
for the CAA design criteria for a 60,- 
000-lb helicopter would be 34 x 60,000, 
or 45,000 Ib. 

To determine the difference between 
the two design methods, assume that 
an elevated platform for a helicopter 
of 60,000-lb gross weight is to be de- 
signed using A-7 carbon steel. This 
has an ultimate strength of 60,000 psi, 
a yield strength of 33,000 psi, and an 
allowable working stress, by the New 
York City code, of 20,000 psi. For a 
helicopter of the same weight, with the 
same footprint area of the gear, most 
factors are constant for both designs. 
The difference in the section modulus 
of the steel is therefore proportional 
to the design loading divided by the 
allowable stress in the steel. For the 
CAA design loading, this factor would 
be ae or 2.25, and for the suggest- 

20,000 

P 56,300 
ed method, the factor would be 51,000 
or 1.1. Therefore, the required sec- 
tion modulus for the CAA criteria is 
twice that for the suggested method. 

The recommended design criteria 
are not as critical as they sound. The 
loading is instantaneous and is relieved 
almost immediately. The inertia of the 
mass of the platform structure has a 
cushioning effect upon supporting 
beams; the greatest stresses on the 
platform are the punching or shear 
stresses in the area of impact. As the 
design criteria provide adequate fire 
fighting equipment, fireproofing of the 
structural steel is not required. 


Other aspects of helicopter operation 
of interest to the civil engineer will be 
prepared for publication as rapidly as 
the Air Center Committee of the ASCE 
Air Transport Division can review and 
assemble the information. In addition 
to Mr. Borland as chairman, the com- 
mittee consists of Robert S. Angstadt, 
Herbert Howell, Howard G. Law, Jo- 
seph Mashman, Col. David B. Parker, 
Joseph Stuart III, Donald B. Talmage, 
and Donald M. Thompson. 
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Tar concrete 


resurfacing 


for a 


CHARLES J. CARTER 


Airport Engineer 


| irfield 
jet alr © Wheeling-Ohio County Airport, Wheeling, W. Va. 


Mix plant is located 20 miles from the job site, at Mingo 
Junction, Ohio. This two-ton Barber-Greene Batchomatic 
plant of Tri-State Asphalt Corporation is near the aggre- 
gate stockpiles of Standard Slag Company. 


ILS runway was resurfaced by a Barber-Greene paver, 
which placed a hot-lay tar-concrete overlay 1% in. 
thick. Initial compaction was performed with a 10-ton, 
three-wheel Galion Roll-O-Matic, operating close be- 
hind the paver, Final compaction was obtained with a 


Galion tandem 12-ton steel-wheel roller. Tack coat of tar, 
grade RT-9, is being 


applied to old bitu- 
minous pavement at 
rate of 0.15 gal per 
sq yd. Note numerous 
patches where orig- 
inal pavement had 
been repaired. 
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Resurfacing of intersection and cross runways was given special attention. Mix was 
laid up to the edge of the cross runway. On the cross runway it was laid parallel 
to the cross runway centerline, then feathered out in the direction of traffic to meet 
the existing surface grade. This procedure brought about a smooth plane ride over 


the new paving, with no jolts. 


Among recent preparations made for 
jet aircraft operations at Stifel Field 
(Wheeling-Ohio County Airport) in 
Wheeling, W. Va., was a resurfacing job 
that involved some 11,000 tons of hot- 
lay tar concrete. Included in the proj- 
ect, constructed by the Tri-State As- 
phalt Corporation of Martins Ferry, 
Ohio, in September of 1958, were the 
instrument landing system (ILS) run- 
way, two taxiways and a portion of a 
large parking apron. This job is the 
first major step in a planned program 
of improvement and expansion at the 
airport. 

The original surfacing at the Wheel- 
ing-Ohio County Airport was placed 
in 1945. It was a single course of hot- 
lay asphaltic concrete 21% in. thick. This 
mix was laid over a stone base 10 in. 
thick, which had been constructed over 
a 9-in.-thick subbase composed of a 
mixture of bank-run gravel, sand and 
loam. Considerable difficulty was en- 
countered with this surfacing, beginning 
a few months after the job was com- 
pleted. Inadvertently, certain types of 
coal-mine shale and slate had become 
intermixed with the aggregates used to 
produce the surface-coarse mix. The 
presence of these improper or “re- 
active” particles in the aggregates used 


TABLE I. Mix formula for one 4,000-lb 


batch of tar-concrete resurfacing 


TAR AND 
AGGREGATE, % 


AGGREGATE, 
BIN Sieve Size % 


18.35 
27.50 
45.90 

8.25 


100.00 % 


No.3 % in.-% in, 
No.2 % in.-No. 8 
No.1 Passing No. 8 
Tar, RT-12 


20 
30 
50 


100% 
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WEIGHT, Ib % in, 


734 
1,100 
1,836 

330 


4,000 lb 


for the paving mixture caused many 
“boils” to develop as the “foreign” 
particles began a chemical reaction 
which broke and popped up the paving 
surface, especially after wet weather. 

Each of these spots—averaging about 
one per square yard—required the 
removal of the offending particles 
followed by a small patching operation. 
Over the years the maintenance forces 
at the Wheeling-Ohio County Airport 
placed about 80,000 small patches, 
using tar (from drums) and fine ag- 
gregates. In fact, before this resurfac- 
ing project began, a cursory inspection 
of any of the runways or taxiways gave 
the impression of a “scabbed” surface. 
This was caused by the innumerable 
small patches, almost side by side, 
where boils had developed and had 
been removed and patched. 

For this recent resurfacing job the 
Civil Aeronautics Authority (CAA), 
now the Federal Aviation Agency 
(FAA), matched funds with the 
County. To start the resurfacing proj- 


Seal coat of tar and slag chips is rolled 
with steel-wheel roller, broom-dragged, 
then rerolled with Bros wobble-wheel 
rubber-tired roller, which is adjustable 
up to 15 tons. 


ect, the old bituminous concrete surface 
was swept clean by power brooms and 
then tack-coated with tar grade RT-9, 
at the rate of 0.15 gal per sq yd. After 
24 hours, a single-course hot-lay tar 
concrete, designed to conform to CAA 
Specifications (Item P-401) and the 
Corps of Engineers Specifications (CE 
807.12, a maximum aggregate size of 34 
in.) was laid to a compacted minimum 
depth of 114 in. After a few weeks 
under traffic to allow for curing, the 
surface was sealed with tar grade RT- 
10 and %%-in. slag chips and was again 
swept clean. 

Before resurfacing operations were 
started in 1958, all areas to be covered 
were inspected for cracks and other de- 
fects and necessary small repairs were 
made by the maintenance crew. In ad- 
dition, all drainage structures and lines 
were checked and put in efficient oper- 
ating condition. Along the pavement 
edges, there were places where the sod- 
ded and grassed shoulders had over- 
grown the bituminous surface. This 


TABLE II. Specifications and aggregate gradations for tar-concrete 
resurfacing at Wheeling-Ohio County Airport, 1958 


Produced by Tri-State Asphalt Company, Mingo Junction, Ohio 


CALCULATED Mrx GRaDATIONS 


eavianeiemmnatidaiadanimimins 
Slag-Plant Mix-Plant 
Stockpiles Screened - 
Aggregate 

Bins 


PeRceENT 
PAssiNG 


100 
85 
70 
53 


% in. sq. 
% im. 
No. 4 


No. 10 42 
No. 40 f 17 
No. 80 9 
No. 200 3 


Mix GRapaTIONS SPecIFICATIONS 
from Mix-Plant _—_—_—_— 
Truck Samples CAA 
P-401 
% -in. 
max. 


Corps of 
Engrs. 
CE 807,12 
%-in. max, 


Tar 
Paving 
%-in. 
max, 


100 
82-100 
68-90 
50-79 


100 
85-100 
70-85 
50-66 


100 
85-100 
70-93 
50-80 


36-67 

17-44 
9-29 
3-8 


35-50 
15-25 
7-15 
4-10 


35-65 
15-35 
7-20 
4-10 
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After final compaction by the Galion steel-wheel roller, a fairly tight 
surface texture was obtained (left). After a month under traffic to allow 
for curing, the surface of the mix was sealed with tar, covered with 


slag chips, and rolled again (right). 


growth was removed from the edges 
of the paved areas and the sod cut back 
to a straight line, to an elevation slight- 
ly below that intended for the finished 
resurfacing course. 

The tar concrete resurfacing mix was 
produced by the Tri-State Asphalt 
Corporation in its plant at Mingo Junc- 
tion, Ohio. This plant, a new two-ton 
,arber-Greene Batchomatic, had mixed 
only a few thousand tons before this 
job was started. Slag aggregates, 34 in. 
to No. 4, and sand passing the No. 4 
sieve, were obtained from the nearby 
Standard Slag Company’s plant. These 
two aggregates were hauled in about 
equal proportions to the feeder bins of 
Tri-State’s mix plant. They were heated 
to slightly in excess of 200 deg F, then 
screened into the three hot-aggregate 
storage bins—%4 in. to % in.; % in. to 
No. 8; and everything passing No. 8. 

Mix formulas were set up by the 
Koppers Company’s Road Materials 
personnel, based on analyses of Stand- 
ird Slag Company stockpiles, and bin 
samples from the Barber-Greene mix 
plant. The approximate mix formula 
used is given in Table I. 

As variations occurred in the incom- 
ing slag aggregates (from stockpiles), 
appropriate changes were made in the 
mix formula to maintain a uniform 
grading. The original mix formula was 
slightly revised three times, but the tar 
content remained constant. Listed in 
Table II are the mix gradations and 
the applicable CAA Specifications. Also 
listed are the calculated mix gradings, 
based on aggregate samples from stock- 
piles and screened aggregate storage 
bins, together with other specification 
grading limits covering tar concrete 
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paving. Note that the mix was designed 
to fall within the more “open end” of 
the grading limits, since the job speci- 
fication called for a seal of tar and 
chips. 

Tar, grade RT-12, was hauled by 
Tri-State’s tankers from Koppers’ tar 
plant at Follansbee, W. Va. The tar at 
225 deg F was added to the aggregate 
batch (200-210 deg F), and the mix 
(14-ton loads) hauled some 20 miles 
to the Wheeling-Ohio County Airport 
at Short Creek, W. Va. 

At Stifel Field, the mix was dumped 
from the hauling trucks into a Barber- 
Greene paver, and laid in 10-ft widths 
parallel to the runway edge. Paving 
was started on one side of the runway 
and progressed by adjacent lanes to- 
ward the other side. The mix was first 
compacted by means of a 10-ton, three- 
wheel roller, operating fairly close to 
the paver. Final compaction was ob- 
tained with a tandem 12-ton steel- 
wheel roller. A fairly tight surface tex- 
ture was obtained, with coarse slag par- 
ticles showing. The resurfaced areas 
were opened to airport traffic within 24 
hours after final compaction. 

Paving was stopped only when air- 
line schedules required that the ILS 
runway or a taxiway be cleared for 
plane traffic. This usually occurred 
twice daily—necessitating a short de- 
lay in paving operations each time. Spe- 
cial attention was paid to paving the 
intersections and cross runways. In 
those areas, the mix was laid parallel 
to the centerline of the runway being 
resurfaced and up to the edge of the 
cross runway. The paving on the cross 
runway was then laid parallel to the 
centerline of that runway and feathered 


out in the direction of traffic to meet 
the existing surface grade. This was 
done so that planes using the cross run- 
way would not strike a bump when 
crossing the new paving. 

After a month under traffic to allow 
for curing, the contractor sealed the 
surface with tar, grade RT-10, applied 
at 250 deg F, using 0.3 gal per sq yd. 
This was covered by 11 lb per sq yd of 
3%-in. slag chips. The aggregate was 
rolled with a tandem steel-wheel rol- 
ler, broom-dragged, then rolled with a 
rubber-tired roller. After 24 hours, all 
excess loose cover aggregate was re- 
moved and the completed job opened 
to traffic. A light-colored, close-textured 
abrasive surface was obtained with this 
sealing operation. All loose material is 
picked up by Spears-Wells towed-type 
airport sweepers with capacities of 
about 1 cu yd. 

It is expected that this tar concrete 
resurfacing and seal will rejuvenate, 
reinforce, and restore the pavement to 
the condition required for many more 
years of useful service to the Wheeling 
area. When jet aircraft begin to use the 
Wheeling-Ohio County Airport, there 
will be no reason to worry about the 
effects of jet fuel spillage—on those 
areas resurfaced with tar concrete. 

For Tri-State Asphalt Corporation, 
operations at Stifel Field were under 
the direction of Leo Handler. The mix 
plant superintendent was Herb Miller. 
Paving operations at the airport were 
supervised by the writer, who is deeply 
grateful for the valuable help and 
guidance given by John H. Coulson 
and Paul F. Phelan, AM. ASCE, of 
the Koppers Company of Pittsburgh, 
Pa. 
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Fuel is dispensed to a Lockheed jet-prop Electra from under- 
ground delivery system by a Garside hydrant cart. Photo cour- 


tesy of Allied Aviation Fueling. 


AIRPORT 
FUELING 
SYSTEMS 
FOR 

JETS 


JAMES P. O’DONNELL, M. ASCE, Consulting Engineer, New York, N. Y. 


Along with the many advantages of- 
fered by jet transportation are various 
problems caused by the special treat- 
ment that the new aircraft require. 


Many airport storage and handling 
practices used in refueling piston- 
powered aircraft will be unsatisfactory 
for turbine-powered jet planes 

At many airports the modernization 
of the fueling system for the pressured 
fueling of jets will include installation 
of underground fixed hydrant systems 
to replace some or all truck refuelers. 
Most of these systems will be installed 
to service jets but some will be used to 
fuel piston-powered aircraft, particular- 
ly in the period when jets are replacing 
props. These hydrant systems will use 
piping to connect airport fuel storage 
tanks with flush hydrant installations 
located at apron fueling positions. Prob- 
lems generally familiar to the civil engi- 
neer are involved in the engineering of 
these svstems. 

There are several reasons responsible 
for the rather drastic changes needed to 
provide adequate fueling facilities for 
jets. Among them are the increased ca- 
pacity of the planes, the characteristics 
of the fuel, and the economies of jet 
aircraft. operations. 

Jet-plane capacities 
The greatly increased plane capaci- 


ties, accommodating as many as 150 
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persons on a fully loaded plane, make 
safety a primary consideration, particu- 
larly if refueling is carried out at gate 
positions while passengers are deplaning 
or enplaning. 

Jecause the fuel capacities of long- 
range jet aircraft are two to three times 
those of piston aircraft, that is, from 
15,000 to 22,000 gal, (50 to 75 tons), 
two refueling trucks of conventional 
size cannot service a jet for an intercon- 
tinental or non-stop transcontinental 
flight. At least two extra large (8,000- 
gal) refuelers, or more than two con- 
ventional trucks, will be required. 

The greater fuel loads required also 
directly affect the fueling rate per plane. 
To permit full loads to be taken on, 
when required, in the limited ground 
servicing time permitted, fueling rates 
for jet aircraft will be in the range of 
1,000 to 1,200 gpm, compared to a max- 
imum of about 400 gpm for the piston 
planes in current use. A 1,200-gpm 
plane fueling rate will correspond to a 
600-gpm flow through the apron fuel- 
ing hydrants, as present designs use two 
hydrant carts to service each jet plane. 
Jet-fuel characteristics 

Clearances are much less in jet-en- 
gine fuel systems, and flight altitudes 
will be generally higher than for piston- 
engine planes. This results in more 
stringent requirements for jet fuels 


compared to aviation gasoline in terms 
of cleanliness (freedom from rust and 
other solids) and dryness (to prevent 
freezing at the higher flight altitudes), 
as serious in-flight hazards can result 
from dirty fuel and from fuel-system 
icing. If fuel filters clog with ice, by- 
passing fuel can carry dirt to clog 
screens at bleed orifices in control cir- 
cuits and at engine fuel nozzles. 
Present jet fuels can be divided into 
two main types. The first, similar to mil- 
itary type JP-1, are fuels with kerosene 
characteristics. Those in the second, 
JP-4 group, have much wider boiling 

















40 80 150 350 
Temperature, deg. F 


FIG. 1. Jet fuels have higher viscosities 
and densities than regular aviation gas- 
olines. 
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ranges and can be considered as mix- 
tures of natural gasoline and kerosene. 
soth types are in commercial use to- 
day. Beeause of certain basic physical 
properties, cleanliness and dryness are 
hard to maintain in jet-fuel storage and 
loading operations. Other properties in- 
troduce safety hazards not present in 
the same degree with aviation gasolines. 

Higher viscosity (Fig. 1) and density 
of jet fuels result in retention of, con- 
taminants in suspension much longer 
than in aviation gasoline. For example, 
the settling rate of small suspended par- 
ticles of dirt and water droplets in kero- 
sent jet fuels is about one quarter the 
rate of similar settling in aviation gaso- 
line. 


Jet aircraft economics 


The economics of jet passenger plane 
operations is such that maximum use of 
the aircraft in revenue-producing serv- 
ice is required. Unscheduled interrup- 
tions in service are more serious than 
in piston-powered aircraft. Therefore, 
strict control of the purity of jet fuel 
delivered to planes (with resulting long- 
er life of engine filters and engine 
parts), more reliable functioning of en- 
gine fuel system controls, and reduced 
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Pipeline 


maintenance and engine-overhaul in- 
terruptions to flight schedules can add 
appreciably to airline earnings. 


Fixed hydrant systems 


The basic elements of a fixed hydrant 

fueling system (Figs. 2 and 3) are: 

Airport bulk storage with a ca- 
pacity equal to the fueling requirement 
for several days. 

2. Bulk transfer pipelines to operat- 
ing or satellite storage. 

3. Satellite storage with a total ca- 
pacity equal to the operating fueling re- 
quirements—usually one day’s supply. 
Satellite storage may be eliminated if 
airport bulk storage can be located close 
to plane fueling positions. 

4, Satellite transfer pipelines to un- 
derground apron distribution systems 
which feed fixed hydrants on the apron. 

5. Hydrant carts which serve as fuel 
dispensers for hydrants to planes. These 
require connectors for “hooking-up” 
the ground hydrants to the carts and 
the carts to plane fueling inlets. 

The design of these systems will in- 
clude civil engineering problems com- 
mon to hydraulic design, except that a 
flammable liquid must be handled in- 
stead of the more usual water. In view 
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FIG. 2. Modernization of the fueling system at many airports 
will include the installation of an underground fixed hydrant 


system to replace some or all refueling trucks. Piping will con- 
nect airport fuel storage tanks with flush hyrant installations at 


apron fueling positions. 


FIG. 3. Hydrant 
carts will serve as 
fuel dispensers to 
jet planes. Carts 
will be designed 
with connectors for 
hooking up to the 
airport ground hy- 
drants and also to 
the plane fueling 
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of this and the preceding discussion, the 
two most important design criteria for 
an airport system to fuel passenger jets 
can be established. 

1. The system must be safe. Passen- 
gers, both on the airport and enplaned, 
and all operating personnel must be 
safeguarded. 

The greatest safety hazard, in any 
system handling flammable liquids, 
fire or explosion. As liquid fuel cannot 
burn until converted into vapor or fine 
mist in the‘presence of air (or oxyeen) 
in proper proportion, the most positive 
safety approach from the fire standpoint 
is to prevent the formation of a flam- 
mable mixture of fuel vapor and air in 
all areas where its accidental ignition 
could endanger life or property. 

Also important to safety in jet fuel- 
ing operations is the safe disposal 
liquid fuel, and resulting vapors, in case 
of accidental spills. The malfunc- 
tion of a liquid-level-controlled shut-off 
valve in an individual fuel tank of a 
plane being fueled may dump liquid 
fuel through the plane’s vent system. As 
a hydrant flowing 600 gpm is passing 
10 gal of fuel under pressure each sec- 
ond, fast-acting controls are required to 
stop flow in emergencies. Because of 
equipment malfunction or misopera- 
tion, a large spill can be created rapidly 
as a result of these high fueling rates 
and the. pressures used (up to 50 psig 
required at the fuel inlet on some 
planes). Minimum precautions should 
be “dead-man” control of fast-acting 
hydrant valves, remote control of fuel 
flow through emergency buttons at each 
gate to immediately depressure the sys- 
tem, as well as an adequate fire-fight- 
ing system to safeguard passengers and 
airport personnel in the event a fire 
should occur during fueling. 

Provision for rapid removal of spilled 
fuel is also required, especially in the 
handling of JP-4 type fuels which have 
a low pool temperature—that is, the 
lowest temperature at which a flam- 
mable vapor and air mixture will exist 
above a pool of the liquid. The usual 
means of providing quick drainage by 
suitable slopes to sewer inlets or catch 
basins is of particular importance. The 
use of sealed inlets in the design of the 
apron drainage system should not be 
overlooked as a means of controlling 
vapors resulting from spilled liquid fuel 
and of preventing their contact with 
ignition sources. Flamable ranges of 
jet fuels are shown in Fig. 4 

2. Fuel quality must be controlled. 
This is an absolute necessity to ensure 
that there will be no engine malfunc- 
tion in flight due to poor fuel quality. 
Monitoring systems, preferably with 
automatic cutoff of fuel flow to the air- 
craft when quality is unsatisfactory, 
appear to be the only positive method 
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FIG. 4. Graphical representation shows 
approximate temperature ranges in 
which the fuel vapor space of vented 
storage tanks located at sea level will 
be within flammable range. (Intensity 
indicates frequency.) 


to guarantee that fuel of required clean- 
liness and dryness is actually delivered 
to the plane tanks from the airport 
system. 

Other design requirements of the 
system are: 

3. Short fueling time. The delivery 
of a full fuel load to a plane must not 
extend its ground time; approximately 
twenty minutes is the maximum allow- 
able fueling time. 

4. Supply dependability. Each sys- 
tem must provide for airport servicing 
by an adequate number of fuel suppliers 
and must provide as many alternate 
supply methods as practicable. 

5. System dependability. The sys- 
tem must be designed throughout to 
assure uninterrupted servicing of 
planes. 

6. System economy. The system 
must permit the use of the most eco- 
nomical supplier transport and result- 
ing bulk price, low airport handling 
costs, and consequent low fuel cost de- 
livered in plane tanks. 

7. Flexibility in system expansion. 
The system must permit economical al- 
terations to satisfy future airline needs 
as to different fuels or quantities. 

Fixed-hydrant fueling operations at 
an airport can be either on a consoli- 
dated basis or through separate systems 
each of which is a complete system in 
itself. Usually the airport management 
or airline groups operate consolidated 
systems, and individual airlines or fuel 
suppliers to the airport operate separate 
systems. Both operations are often car- 
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ried on by service companies acting as 
agents for the system owners. 

Costwise, a consolidated system per- 
mits economies by eliminating certain 
duplication of equipment at fuel un- 
loading areas, bulk storage areas, and 
in pumping, filtering, piping and other 
equipment. More efficient and economi- 
cal use of operating personnel is also 
possible with consolidation. Also there 
are usually fewer problems for airport 
management in such matters as arrang- 
ing for space and rights-of-way for 
tankage and piping runs, when such ar- 
rangements can be made for a single 
consolidated system instead of for sev- 
eral individual systems. Under either 
type of operation, it is the practice in 
the United States to maintain brand 
identify for all fuel grades handled in 
the system. 


Design problems 


Problems generally familiar to the 
civil engineer are involved in the lay- 
out and design of civil airport fueling 
systems, and all these problems will not 
be discussed. Required in the systems 
are unloading facilities for bulk fuel 
(delivered by barges, tank cars, pipe- 
lines or tanker trucks), fuel storage 
tanks, fuel transfer and distribution 
piping, and equipment for filtration, de- 
watering, flow control, pressure control 
and metering. Two design problems 
that may require special consideration 
are: 

1. Hydraulic surge. In _ systems 
with long supply lines to the hydrants, 
quick shutoff of fuel flow at high fuel- 
ing rates in normal or emergency oper- 
ations creates transient high pressures 
in the flowing system. These hydraulic 
surge effects may be controlled by such 
means as reducing flowing velocities 
through larger pipe diameters and by 
using surge suppressors. A positive con- 
trol method is to use a “break-pressure 
point,” which shortens the system 
length but requires repressuring after 
the break point. 

Development and testing is now pro- 
ceeding on a pressure-control valve with 
“anticipating” features to replace con- 
ventional hydrant valves. This valve 
would anticipate the closing of the 
plane’s fuel-tank inlet valves and close 
before them, thus locking up a rela- 
tively low pressure downstream of the 
anticipating valve and protecting the 
plane and hydrant cart equipment from 
pressure surges. The shock pressures 
would thus be transferred to the air- 
port’s underground fueling system. 
Such anticipating valves will require 
foolproof features to positively prevent 
excessive surge pressures, normally re- 
tained upstream of the valve, from 
damaging a plane in the event of the 
valve’s failure. 


2. Static charges. Dependent on 
factors such as flowing velocities, 
lengths of pipelines, type of fuel used, 
and location and type of filtering and 
water separating equipment, precau- 
tions may be required against excessive 
accumulations of electrostatic charge in 
an airport fueling system. The Ameri- 
can Petroleum Institute has recently 
started investigations of this problem at 
the Massachusetts Institute of Tech- 
nology and at Johns Hopkins Univer- 
sity. 


Summary 


In this brief review only the high- 
lights of design principles and consid- 
erations involved in airport fueling sys- 
tem for jets have been mentioned. De- 
velopment of equipment and applica- 
tion techniques in many other items 
such as the following is still in progress: 


Improved micronic filtering and de- 
watering equipment which will assure the 
actual fuel purity required in aircraft 
fuel systems and engines in all flight en- 
vironments, particularly at low tempera- 
tures. The establishment of the per- 
formance specifications for such equip- 
ment to assure this required fuel purity 
is a problem not yet resolved. 


Continuous monitoring equipment to 
check fuel purity throughout the hand- 
ling cycle of the airport system from fuel 
receipt to plane loading, especially at the 
latter point. 


Inert gas pressuring techniques for 
fuel transfer from storage, thereby elimi- 
nating vapor hazards, product loss and 
air-borne contamination at storage. 

Improved design details, such as 
swing-joint or equivalent high-strength 
type connectors on hydrant carts, mini- 
mum vapor type seals for floating roof 
storage, submerged inlets and charge re- 
laxation devices to reduce static elec- 
tricity hazards, and floating suctions to 
reduce contaminant withdrawal from 
storage tanks. 

Digital computers applied to system 
control, inventory, metering and billing; 
and analog techniques applied to quality 
control. 

Mobile or fixed equipment to remove 
objectionable fuel vapors released from 
plane vents during fueling operations. 


Suitable non-ferrous piping and equip- 


ment to reduce fuel contamination due 
to corrosion, 


The selection of specific equipment 
and design techniques for individual 
airport systems will depend on features 
of safety, efficiency and economy there- 
by introduced. In evaluating such econ- 
omies, it is important to consider the 
overall savings in aircraft operations 
which result when refueling is per- 
formed only from airport systems main- 
taining strict purity control of all fuel 
loaded into aircraft tanks. 
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PLANNING. HANGARS 


BOYD G. ANDERSON, M. ASCE, 


Greater hangar space with rapid ac- 
cess and efficient arrangement for 
maintenance and overhaul is required 
for today’s jet planes. Changes in this 
field of service are fully as important as 
the improvement of runways and ter- 
minal facilities. The wing span of to- 
day’s jets is greater than the total dis- 
tance flown by Orville Wright in the 
first flight of a propelled aircraft, less 
than SIXty years ago. 

The yet era, in addition to having a 
very substantial influence on air carrier 
operations and airfield and terminal 
systems, is imposing equally severe de- 
mands on the overhaul and mainte- 
nance plants of airlines. Economie sur- 
vival of commercial air carriers is vir- 
tually contingent on efficient ground 
handling operations because of the 
large capital investment and operating 
costs for the new jet aircraft. 

Many factors normally influence the 
location of hangars within the airport 
area and for today’s jet aircraft some 
of these factors have added significance. 
Among these are the factors affecting 
the time the jet planes are on the 
ground, the wear on the planes and the 
fuel consumption involved in ground 
towing and taxiing of the huge planes. 
In addition to factors directly affecting 
the planes, the hangar location is also 


Suspended trusses form a very simple, light, and efficient structural steel sys- 
tem for providing necessary large bay areas at a Lockheed Hangar at the New 
York International Airport. 
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This hangar at the New York International Airport 
is similar to the design shown in Fig. 1 except that 
a double cantilever span arrangement has been 
used. 
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influenced by the need for large auto 
parking areas and high-speed highway 
systems to accommodate the increased 
hangar personnel required by jet era 
traffic. An additional consideration in- 
volved in the location of hangars for jet 
planes is that of esthetics. Since the 
hangars, because of their size, tend to 
dwarf the other facilities, they must be 
placed so that they complement the 
other structures and do not overwhelm 
incoming passengers. 

Each hangar and its associated faeili- 
ties will occupy a plot of approximately 
30 acres. The hangar bays in this area 
will be supplemented by office, shop, 
and storage facilities as well as by 
apron areas that are three or four times 
as large as the hangar bays. These areas 
provide room for engine runup, pre- 
service storage and general storage be- 
fore peak-schedule operations begin. 
The opposite end of the hangar site 
will have a service road leading from 
the main highway to employee parking 
lots and to receiving docks in the 
hangar. 

A check list of facilities required in a 
typical jet hangar building appears in 
Table I with the space allocated to each. 
This list is based on a survey of hang- 
ars each approximately 500,000 sq ft in 
area. A division of the space within a 


CIVIL ENGINEERING «+ May 1959 


specific jet-type maintenance hangar is 
shown in Fig. 1. 

The main hangar bays will dominate 
the arrangement of the hangar unit 
and influence the cost, efficiency and 


flexibility of the total installation. 
These bays must be laid out to handle 
a combination of aircraft such that 
each plane can be moved without in- 
terference with others as services are 
initiated and completed. Inasmuch as 
the cost of many hangar installations 
exceeds 15 million dollars, the planning 
of the bays should prevent obsolescence 
due to minor changes in plane sizes. 
However, the $1,500,000 to $3,000,000 
invested in each hangar plane position 
must be directed primarily toward en- 
suring quick and efficient maintenance 
for the specific size and type of aircraft 
expected in the current carrier fleet at 
the time of the planning. 

The long spans needed to cover the 
high bay areas can be attained by the 
use of single or double spans cantilever- 
ing outward from a central core or by 
single or multiple bays supported at the 
sides and spanning in the direction of 
the wing chord. Either steel or concrete 
may be used to form each type. Two 
structural schemes that have been used 
to provide long cantilever spans are 
shown in Figs. 2 and 3. 





FIG. 1. In this typical jet-type main- 
tenance hangar, nearly 50 percent of 
the total area of 500,000 sq ft is occupied 
by hangar bays. Hangars are designed 
so that mammoth new jets can be han- 
dled without interfering with other 
planes. Numbers indicate: (1) hangar 
bay, (2) shops, (3) stores, (4) offices, (5) 
traffic, (6) rest rooms, (7) food units, (8) 
medical, (9) mechanical, (10) electrical, 
(11) laundry, (12) miscellany. 


Steel mast 

















Rolling doors 2 ft 


FIG. 2. Single cantilever span consists 
of precast channel slabs supported by 
structural steel purlins carried by a 
rolled girder. Girders are supported near 
the outer end by wire strands tied back 
over a steel mast to the concrete lean-to 
framing. 
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Two hangars utilizing a folded-plate roof of reinforced concrete were recently com- 


pleted at New York International Airport. 


The single cantilver span of Fig. 2 


consists of precast channel slabs sup- 
ported by structural steel purlins car- 
ried by a rolled-beam member. The 
girders are supported near the outer 
end by wire strands tied back over a 
steel mast to the concrete lean-to fram- 
ing. The rolled-beam member is fixed 


TABLE I. Facilities in a typical 
hangar building 
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Hangar area 
Shops, overhaul & maintenance . . . 
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100% 


ke— Symnrr 


~ 100 ft 


Anchor 
wall 






































7 om 
=. = 


FIG. 3. Folded-plate roofs of reinforced 
concrete, supported near their outer 
ends by wire strands, constitute another 
means of providing the necessary space 
for jet hangar bays. 
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at the lean-to frames to stiffen the roof 
under normal loads and to assist the 
weight of the roof in resisting the up- 
ward force and flutter effects of wind. 
A similar type of hangar for the New 
York International Airport, utilizing 
double cantilevers, is shown in a photo- 
graph. 

Roof structures of reinforced con- 
crete are also used to cantilever over 
jet hangar bays. The hangar shown in 
Fig. 3 utilizes a folded-plate roof of re- 
inforced concrete supported near the 
outer end by wire strands. Two such 
hangars were recently completed by the 
Port of New York Authority at New 
York International Airport; these are 
shown in the accompanying photo- 
graphs. 

A more detailed description of these 
hangars, shown in plan arrangement in 
Fig. 1, may be useful in pointing out 
problems typical in the design of all 
hangars of the size and complexity re- 
quired for jet aircraft. As is obvious 
from the space requirements given in 
Table I, the hangar bays form the bulk 
of the building space and this area is 
concentrated as close as possible to the 
shop areas. The shop areas in turn have 
ready access to material storage areas 
and to docks where materials and sup- 
plies are delivered. 

The great hangar bays are covered 
by a thin skin of reinforced concrete 
cantilevered out as much as 150 ft 
from the center core. The thickness of 
the concrete skin ranges from 414 to 
6 in. and is stabilized by folding the 
skin into multiple corrugations 6 ft 
deep. Four-member wire strands, of 


114-in. diameter, pick up the roof reac- 
tions near the outer end, and the hori- 
zontal component of the strands is used 
as a prestressing force to provide a tight 
roof and eliminate most of the roof re- 
inforeement that would otherwise be 
required between the cable connec- 
tions and the center core. The mo- 
ments developed by the anchorage for 
the strands in the center section are in 
turn used to help carry the long inte- 
rior spans desired over the central core 
area. 

The outside walls of the hangar bays 
must be movable to permit aircraft to 
enter at any point along the length of 
the building. This flexibility is provid- 
ed by flat sliding doors rolling singly or 
in groups as desired. Since cantilevers 
of 150 to 160 ft are inherently flexible, 
the connection between the roof and 
upper door assembly must be designed 
to permit free motion. Such motion is 
provided by the use of vertical sliding 
pins at the upper roller, by pantograph- 
type guide framing or, in these hang- 
ars, by making the upper part of the 
door a hinged canopy. This canopy type 
of door also serves to reduce the length 
of the roof cantilever as well as to al- 
low for the vertical motion of the can- 
tilever roof. 

It has been more or less standard 
practice to enclose the sides, doors, and 
roof of hangar bays with a blanket of 
insulation covered on the roof by con- 
ventional built-up roofing. However, in 
view of the heat lost by the air leakage 
when doors are moved and opened, the 
heat needed to warm cold planes enter- 
ing the hangar, and the cost of insu- 
lated and membrane roof coverings, 
the hangars with folded-plate roofs at 
New York International Airport were 
provided with experimental coverings 
consisting solely of inexpensive paints, 
bitumens, and plastics. 

Heavy concentrated wheel loads im- 
posed on the hangar floor slab and 
apron required heavy-duty concrete 
pavement (13 in. thick) with the sur- 
face hardened for resistance to jet fuel 
and ease of maintenance. Either floor 
drains or slit trenches or both are de- 
signed to accommodate runoff from 
the deluge sprinkler systems. 

Mechanical and electrical services are 
similar to those for any other large 
plant installation. Heat is supplied to 
all areas by hot water or steam. The 
plant is designed to maintain the of- 
fice-shop areas at about 70 deg F and 
the hangar bay areas at 50 to 60 deg F. 
Either roof-mounted unit heaters or 
radiant heating or both are used in 
these areas. This is common practice 
for hangar-bay heating although direct- 
fired unit heaters have been used in 
some structures. 

Interior areas, except the hangar 
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bays, are supplied with mechanical ven- 
tilation. Air is recirculated and changed 
according to conventional practice. 
Safety codes are followed and special 
precautions taken in such areas as 
paint spray rooms and flammable stor- 
age rooms. Air (cooled or warmed) is 
distributed through sheet-metal ducts 
to ceiling diffusers or louvered supply 
grilles. Summer air conditioning is 
used extensively in areas housing large 
numbers of personnel and where a con- 
trolled atmosphere is required for pro- 
duction such as in instrument shops. 

Electrical power is supplied from two 
sources and automatic crossover equip- 
ment is provided. Auxiliary equipment 
furnishes emergency power. The volt- 
age is converted at two load centers to 
240 or 480-volt three-phase distribution 
systems, Current supplied throughout 
the hangar building areas is generally 
110 volts but higher voltages and direct 
current are supplied as needed in spe- 
cial areas. Lighting design criteria are 
based on the average for industrial- 
type buildings. The lighting intensity 
varies from 50 ft-candles at desk height 
in office areas to less than 1 ft-candle in 
corridors and locker rooms. General 
lighting for the hangar bays is fluores- 
cent, furnished by fixtures at ceiling 
level. Outlets are furnished for lighting 
local areas as needed. 

Communication systems provided in- 
clude telephone, teletype and public ad- 
dress. Often these buildings will also 
house all or part of the major com- 
munication systems of the airlines for 
the area. A closed-circuit fire-alarm sys- 
tem is connected into the airport pro- 
prietary system. A thermostatically op- 
erated rate-of-rise deluge system, with 
open sprinkler heads, is used in hangar 
bays. Other areas use automatic wet- 
pipe systems with fusible-link-type 
sprinkler heads and concealed piping. 

Lightning protection is provided in 
accordance with standard practice. 
There are brass or bronze ball-type 
grounding receptacles at all aircraft 
positions. 

Service islands within the hangar 
bay at each jet aircraft position provide 
compressed air, electrical power, com- 
munication, lubrication, and water. 
Serious study is being given to the 
feasibility of fueling aircraft from the 
same source. 

The unit cost of the cantilever-type 
hangar has been increasing considera- 
bly with the increased spans needed to 
cover the new and larger aircraft. For 
this reason the vault-type hangar 
shown in Fig. 4 offers promise and 
should be considered in future hangar 
planning. With this type of construc- 
tion a series of vaulted bays would be 
provided, each accommodating a single 
large plane. Since the individual vaults 
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FIG. 4. Vault-type hangars are being 
considered by planners who envisage a 
row of vaulted bays, each bay to ac- 
commodate a single large plane. 


Special doors were designed by Ammann and Whitney for the TWA hangar at New 
York International Airport. The doors, built by the Peelle Company, Brooklyn, New 
York, permit aircraft access at any point along the length of the building. Free mo- 
tion between roof and upper door assembly is provided by use of a hinged canopy 
for the upper part of the door. This type of door also reduces the length of the roof 
cantilever. Note heating and sprinkler outlets in the roof. 


do not depend on balancing cantilever 
loads, the hangars can be one sided, 
with a more flexible and accessible ar 
rangement of lean-to buildings for 
shop-storage-office uses. 

The writer would like to express his 


appreciation to John M. Kyle, Jr., 
M.ASCE, Chief Engineer of The Port 
of New York Authority, for the photo- 
graphs of the hangars constructed un- 
der his direction at the New York In- 
ternational Airport. 
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Planning airport 


terminal buildings 


THOMAS M. SULLIVAN, M. ASCE, 


Deputy Director, Aviation Department, 


The Port of New York Authority, New York, N. Y. 


Control tower, New York International Airport. 


Each airport has unique passenger ter- 
minal requirements, and a plan drawn 
for one set of conditions cannot be ap- 
plied directly to an airport with a differ- 
ent operational program. The airport 
planner is more concerned with the 
planning process, or the handling of the 
various considerations that lead to the 
final functional plan. The references to 
the New York International Airport 
that appear in this article should there- 
fore be considered mainly as illustra- 
tions, because we are here coneerned 
with the evolution of the functional 
plan for the terminal facilities rather 
than with a description of the exact 
physical plan adopted. 

There are two approaches to the de- 
sign of an airport passenger terminal— 
the single-building, or centralized ter- 
minal, and the unit arrangement, or 
decentralized terminal. New York In- 
ternational Airport is an example of the 
second type This ten-building ‘“Ter- 
minal City,” now under construction, 
may well become an example of the 
high level of passenger comfort and of 
airline operational efficiency that can be 
achieved through the “unit terminal” 
type of design. 

Any terminal must include the fol- 
lowing considerations. 

The functional planning of any air- 
port facility, passenger terminal, cargo 
building, runway system or anything 
else, should not be undertaken until the 
mission of the airport is defined in a 
master plan The master plan for New 
York International Airport underwent 
several changes, but the one in effect 
when the functional planning now un- 
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der consideration was begun in 1950, 
contemplated: 

1. An open parallel runway pattern 
to handle 100 movements per hour. 

2. The operation of an integrated 
four-airport system (including La 
Guardia, Newark and Teterboro Air- 
ports) to serve the New Jersey-New 
York metropolitan region, in which 
New York International would serve 
the following part of the region’s traf- 
fic: international and overseas, 100 per- 
cent; long-haul domestic, 50 percent; 
and short- and medium-haul domestic, 
25 percent. 

One of the major problems in plan- 
ning the passenger terminal grew out 
of the changing concept of the airport 
or its role as defined by the master plan 
of the regional airport system. It is most 
important that the airport mission be 
clearly defined in the master plan; then 
the terminal-building process can be 
broken down into four major steps 
design criteria, assumptions, space. re- 
quirements, and functional plan. 

An airport terminal building may be 
defined as an expensive but necessary 
facility for the efficient processing of 
passengers between surface vehicles and 
aircraft. The responsibility of the plan- 
ner, then, is to emphasize the positive, 
or “efficient” aspects of the terminal 
while minimizing the negative or “ex- 
pensive” aspects. This suggests a num- 
ber of design criteria that are basic to 
any terminal plan, despite the role or 
magnitude of operations at a particular 
airport. 

The passenger’s desires are the prime 
consideration of the aviation industry. 


If they are to be satisfied so that he will 
make the greater use of air transporta- 
tion that is expected, he must have, 
besides faster, more extensive and more 
frequent service, terminals designed for 
his convenience. From this comes the 
first design criterion: 

The passenger’s movements through 
the terminal building between ground 
transport and air transport facilities 
must be direct and unimpeded. 

Terminal operations represent a con- 
siderable expense to both the airlines 
and the airport operator, and aircraft 
terminal time is an increasingly critical 
factor in economical air carrier opera- 
tions. Therefore: 

The building must provide a sound 
operational plan for the airline and 
airport operator. 

These first two criteria would gener- 
ally produce a building having tremen- 
dous construction and operating costs 
The major non-operator source of ter- 
minal revenue is consumer services. 
Therefore: 

The building must encourage max- 
imum development of concessions. 

The above are the three basic or all- 
inclusive design criteria for terminal 
planning but a much greater number of 
more detailed criteria must be consid- 
ered of course. The first, direct and 
unimpeded passenger movement, for 
example, should be refined to include a 
requirement that the movement of bag- 
gauge, air freight, express, mail and 
building services will not interfere with 
the flow of passengers. The second, op- 
erational efficiency, for another exam- 
ple, should be understood to include 


May 1959 * CIVIL ENGINEERING 





workability during all periods—peak, 
average and slack. No attempt will be 
made in this article to catalogue all de- 
sign criteria, although five more will be 
cited in the following sections on as- 
sumptions and space requirements. 

The next step in the building plan- 
ning process is to establish basic as- 
sumptions, that is, the functional 
principles relating to the mission of the 
airport, such as future passenger and 
aircraft ground handling practices. 
These assumptions are merely the plan- 
ners guess as to future operational 
practices; they are not controlling deci- 
sions. The dynamic nature of the avia- 
tion industry imposes a great burden on 
the planner, and he must carry it by 
introducing another design criterion: 

The terminal design must be versa- 
tile and adaptable to unforeseen re- 
quirements. 

The following are some of the as- 
sumptions on which the early planning 
for a terminal building for the New 
York International Airport was based: 

Aircraft gross weight is critical and 
the necessity for passenger check-in, 
accurate manifest and individual flight 
clearances is ever present. Thus the first 
assumption: 

1. Present airline practices with re- 
spect to passenger handling and flight 
clearance will be continued. 

Today the airlines operate individu- 
ally, although consolidation of non- 
competitive functions, such as baggage 
handling and apron service, is practiced 
at some stations. Furthermore there ap- 
pears to be a good possibility of further 
consolidation, considering the theoreti- 
cal economies that could be realized. 
Therefore: 

2. The basic terminal scheme should 
be adaptable to both consolidated and 
individual airline operation. 

The interrelationship of the several 
functions of an air terminal is generally 
understood. However, for an extensive 
development, it is well to identify these 
functions in order of their interest to 
the airline passenger. This can be ex- 
pressed in a third assumption: 

3. The pertinent elements in order of 
interest to the embarking passenger 
are: 

(a) vehicular unloading zone or park- 
ing lot, (b) airline ticket and baggage 
counters, (c) concessions, toilets and 
waiting room, and (d) aircraft de- 
parture gate. For debarkers, the inverse 
order is applicable: (a) aircraft arrival 
gate, (b) federal inspection (interna- 
tional passengers only), (c) same as 
above, (d) baggage claim counter, (e) 
vehicular loading zone or parking lot 

Present rapid development suggests 
that the aircraft of the future may dif- 
fer considerably in size, speed, shape 
and power. Therefore the apron and 
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finger structure must be flexible to 
meet future requirements. On the other 
hand, it is reasonable to assume that: 

4. Future aircraft will continue to be 
taxied or mechanically moved into gate 
positions, thus permitting direct load- 
ing of passengers from terminal build- 
ing to aircraft. 

The foregoing assumptions suggest 
two pertinent conclusions that are de- 
rived also from the design criteria: 

The centralized terminal scheme is 
desirable in all basic air terminal 
planning. 

There has been considerable discus- 
sion of the merits of the centralized or 
“single” building scheme as against the 
decentralized “unit terminal” concept. 
Notwithstanding, considering relative 
versatility, space economy, potential 
concession income and efficient round- 
the-clock operation, centralization is 
preferable, providing the three princi- 
pal design criteria mentioned above can 
be met. 

The desirable aircraft parking ar- 
rangement is one of “fingering.” 

The aircraft parking arrangement on 
the apron influences the layout of the 
terminal building. To accommodate 
large numbers of aircraft two major ar- 
rangements are possible: (a) a single 
line of gates parallel to the terminal 
building, and (b) a pier arrangement 
extending approximately normal to the 
main building with aircraft parked on 
both sides of each pier or finger. The 
latter is the more reasonable consider- 
ing average passenger walking distance. 

The analysis of design criteria and 
basic assumptions permits the develop- 
ment of a functional flow diagram, 
which is given dimensions with the 
third step—consideration of space re- 
quirements, including gate positions. It 
would be folly to premise any planning 
of space requirements on arbitrary 
judgment, regardless of the’ experience 


on which such judgment rests. Esti- 
mates of space requirements can be 
made only after a detailed economic 
study which includes: (1) the mission 
of the airport, (2) traffic forecasts, (3) 
space use, and (4) revenue potential. 
Since there are limitations to even the 
most reliable study, another design cri- 
terion is here suggested. 

The passenger terminal should be 
premised on the traffic analyses and 
forecasts assumed in the master plan, 
but it should anticipate the possibility 
that actual traffic will exceed forecasts. 
There is, though, an ultimate limit to 
traffic growth—runway capacity. Then: 

The ultimate central building 
scheme should be scaled to the capac- 
ity of the airport’s runways. 

A central terminal constructed to ul- 
timate requirements would of course be 
too large for initial needs. While cer- 
tain construction savings might be rea- 
lized by building to ultimate needs in a 
single stage, these are more than offset 
by the cost of excess early capital re- 
quirements. In addition, an unneces- 
sarily large building would create un- 
necessary obstacles to the achievement 
of the first three criteria—passenger 
convenience, operational efficiency and 
concession development. This suggests 
still another design criterion: 

The building should be planned to 
initial requirements with provisions 
for economical expansion by stages, 
so that each succeeding plan will be 
efficient and economical in itself. 


Functional plan 


The functional planning for a termi- 
nal building for New York Interna- 
tional Airport in 1953 was based on: 

1. The overseas and long-haul do- 
mestic mission of the airport defined in 
the Regional System Master Plan, de- 
seribed above. 


2. A traffic projection of 1,340,000 


Roof skeleton for Pan American Airways’ new passenger terminal at New York 
International Airport is a 2,000-ton steel wheel erected by Lehigh Structural Steel Co. 











FIG. 1. Flow diagram provides minimum 
passenger walking distances to gate 
positions, with all passengers passing 
through concession area. 


overseas and 4,060,000 domestic passen- 
gers annually by 1965. 

3. A total of 32 gates and 36 aircraft 
loading positions expandable to 50, and 
123,000 sq ft of floor space, divided 28 
percent for airlines and associated serv- 
ices, 30 percent for consumer services 
and general offices, and 42 percent for 
public areas and airport operator space, 
plus a federal inspection wing of 118,000 
sq ft. 

4. A construction cost of $25 million, 
amortized over 20 years, with 50 per- 
cent of the terminal revenues derived 
from consumer services and offices. 

A number of functional plans em- 
bodying the above were developed. The 
final one, known as Scheme E, grew out 
of an idealized functional flow diagram 
(Fig. 1), that gave minimum passenger 
walking distances, a tight operational 
plan and maximum gate positions, with 
all passengers passing a central point, as 
required, in that order, by the first three 
basie design criteria listed above. Space 
for ticketing and concessions and fed- 
eral inspection services was added (Fig. 
2), and provision for ground transpor- 
tation access (Fig. 3). The western 
finger was first provide 
ground transportation access, and then 
the northern finger was moved to pro- 
vide a second ground-access route, 
which permitted the separation of in- 
coming and outgoing traffic while avoid- 
ing the need for a costly two-level, sin- 
gle-route roadway. 

In this final design, departing pas- 
sengers were to enter the building and 
be ticketed on the ground floor, proceed 
by escalator to the second-floor waiting 
lounge, where consumer services were 
grouped, and walk through the second 
floor of the fingers to their loading 
gate, where they descended stairs to the 
ramp. Arriving passengers were to as- 
cend stairs to the second floor of the 


moved to 
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FIG. 2. Flow diagram of Fig. 1 has space 
added for ticket sale, concessions, and 
federal inspection. 


fingers and proceed to the main passen- 
ger concourse, where they descended to 
the first-floor baggage-claim area. (In- 
ternational passengers would go to the 
second floor for Customs inspection.) 
Space for airline operations, utilities, 
and other services was located on the 
first floor. A restaurant was planned for 
the third floor. 

The handling of three problems 
raised by Scheme E are illustrative of 
the practical decisions the planner must 
make. The problems included the pos- 
sible inadequacy of the number of gate 
positions, the possible need for a second 
baggage-claim area at the south end of 
the terminal, and the location of Cus- 
toms on the second floor. 

Regarding the first, two plans had 
been prepared to cover the possible need 
for additional loading gates in the fu- 
ture. One (Fig. 4) called for the exten- 
sion of the loading fingers and the in- 


FIG. 4. One cen- 
tralized plan, pre- 
pared to meet possi- 
ble future need for 
additional loading 
gates, called for ex- 
tension of loading 
fingers and installa- 
tion of moving side- 
walks to compensate 
for long counter-to- 
gate distance pas- 
sengers must tra- 
verse (Scheme E). 


FIG. 3. Flow diagram of Fig. 2 has load- 
ing fingers relocated to provide access 
for ground transportation. 


stallation of moving sidewalks to com- 
pensate for the great passenger counter- 
to-gate distance that would be created, 
and the other called for the setting up of 
aircraft service positions away from the 
terminal building to reduce gate time 
and consequently increase gate capacity. 
The latter was rejected because of the 
additional airline personnel and expense 
such an operation would require, and 
the former, which provided for a pos- 
sible expansion to fifty gates, was 
adopted. 

Provision had been made in the ter- 
minal plans for the possible later addi- 
tion of a second baggage-claim area, as 
required, but the then overriding ob- 
jection to the immediate inclusion of 
such a feature and to the location of 
Customs elsewhere than on the second 
floor was the adverse effect they would 
have on consumer service revenues. 
The estimate that consumer services 
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would produce over half of terminal 
revenues was based on the plan which 
directed all passengers through a cen- 
tral concession area. Such revenues 
could not be realized if the plan were 
modified to divide passenger flow or to 
make the concession area less con- 
venient. 

At this point, though, it became ap- 
parent that more gates would be re- 
quired in the initial and expansion 
stages, which made a centralized termi- 
nal plan like Scheme E impractical and 
which indicated the need for a unit 
terminal or decentralized plan. The re- 
quirement for more gates was created 
by revised traffic forecasts and aircraft 
gate-time assumptions. The forecast of 
5,400,000 passengers annually by 1965, 
which had been agreed upon generally 
until late 19538, was replaced with a new 
forecast which indicated that this traffic 
level would be reached by 1960. The 
new forecast differed from that in the 
Master Plan mainly in the division of 
traffic between the regional airports; 
the forecast of regional traffic apparent- 
ly was essentially the same. The as- 
sumption of aircraft gate time, which 
also had been agreed upon generally 
until 1953, was revised upwards. The 
total result was a need for a 50-gate 
initial stage with later expansion. See 
Figs. 5 and 6. 


Terminal city 


Decentralized or unit terminal plans 
for New York International had been 
under consideration since 1947, but 
based on the operational plan that had 
generally been agreed upon until late 
1953, a centralized terminal was ad- 


vantageous for the reasons listed above. 
The first firm indication of airline in- 
terest in a unit terminal plan came in 
February 1954 in a letter that said: 


We would much prefer a separate or 
unit terminal of our own. ... We be- 
lieve that such a unit terminal . . . would 
solve many of the serious operating dis- 
advantages inherent in the central 
terminal of the magnitude contemplated 
. .. We also believe that the size of our 
operation would make possible sound de- 
velopment of concession revenues. This 
volume would be comparable, for 
example, to the total existing at Detroit 
Airport today. Concession activities at 
that airport are considered very success- 
ful. 

This proposal did represent a partial 
solution to the problem, of course, but 
while one airline’s withdrawal from the 
central terminal would provide it with 
adequate space and gates and make 
additional space and gates available to 
the remaining carriers, it would also 
endanger the economics on which the 
central terminal was premised. At this 
time, also, two other major carriers in- 
dicated a similar though not quite so 
firm an interest in a unit terminal. 

The complete solution, then, was a 
fully decentralized terminal. Therefore, 
in March 1954, Scheme E was scrapped 
and a preliminary functional plan for a 
unit terminal was presented. The plan 
was refined and final agreement be- 
tween the Port Authority and the air- 
lines was reached in February 1955. 
Essentially, the plan adopted (Figs. 7 
and 8) consists of several unit terminal 
sites on the periphery of the central 
area, with common public parking lots 
in the interior. All the terminal build- 
ings were to be constructed by indi- 


vidual airlines or groups of airlines ex- 
cept for one group of buildings known 
as the International Arrival and Airline 
Wing Buildings, to be constructed by 
the Port Authority. 

In December 1957, the first three 
buildings, the International Arrival and 
two Foreign-Flag Airline Wing Build- 
ings, went into operation. Four unit 
terminals will be completed this year, 
one probably before this is published, 
and construction is well along on two 
more. Last year, arrangements were 
made for the ultimate replacement of 
the temporary terminal with a modern 
central terminal to serve carriers that 
will not have their own units. 

The advantages of the Terminal City 
development for New York Interna- 
tional are obvious, especially in view of 
the remarkable recent growth of air 
travel and the present forecasts, which 
indicate that this one airport will be 
handling 11,500,000 passengers a year 
by 1965. A central terminal building to 
serve this volume might well be over 
two miles long, and such a building 
would create prohibitive passenger 
walking distances and an inefficient op- 
erational plan. In addition, it would not 
provide adequate loading gates and 
would force the airlines into an unde- 
sirable remote-loading operation. The 
Terminal City unit terminal concept, by 
contrast, minimizes passenger walking 
distances, eliminates congestion by di- 
viding traffic into manageable units, 
provides the maximum in flexibility, 
and permits each of the major carriers 
to plan for its individual operational 
needs, and finally, it provides for 140 
aircraft loading gates. 


FIG. 5. Preliminary study in 1953 for a unit terminal at New FIG. 6. In 1954 tentative plan for a “Terminal City,” air cargo 


York International Airport. 
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center is no longer placed in central passenger area. 
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Concession revenues for the various 
unit terminals will not represent as 
great a portion of total terminal reve- 
nues as was anticipated for the cen- 
tralized operation, and they will prob- 
ably be smaller than the portion experi- 
enced at the other regional airline air- 
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United Airlines 


ports. However, because of the great 
volumes of traffic that the individual 
airline unit terminals will serve, it will 
be possible for each of them to develop 
significant concession activities, using 
principles described above. 

This article opened with a statement 


rans World 
Airlines 


Pan American World Airways 


SS ( Northwest ey 
FIG. 7. Final plan (1955) for “Terminal City” at New York International Airport indi- 
cates final sites and designs for unit terminals. 


FIG. 8. Terminal buildings are served by a unidirectional, dual-lane recirculating 


roadway system without grade crossings. 
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that each airport has unique passenger 
terminal requirements. Lest anyone 
should not heed this statement and feel 
that the terminal development at New 
York International Airport can be di- 
rectly compared to any other airport, it 
closes with the observation that each of 
the individual terminal buildings at 
New York International is designed to 
handle a level of passenger traffic that 
would place it among the busiest. air- 
ports in the world today. 

While designing terminal facilities at 
the four airports operated by the Port 
of New York Authority, I often read 
three lines inscribed on the paperweight 
on my desk, and I recommend to the 


airport planner these words of the archi- 


tect’ Burham: 


“Make no little plans; 
They have no magic to stir men’s souls 
And of themselves will not be realized.” 


NEW YORK 
INTERNATIONAL AIRPORT 


Terminal Building 


Large panels of plate glass are used 
for the facade, supported by horizontal 
and vertical anodized aluminum mem- 
bers. The use of plate glass gives a light 
feeling in contrast to masonry. The 
anodized aluminum was chosen for its 
resistance to weathering and to salt air 
at this ocean-front site. 


The ramp, or working side of the 
building, features pale green Spandre- 
lite, an opaque glass material, with 
stainless steel window frames. Span- 
drelite has proved more successful than 
other materials in preventing damage to 
the metal skin due to interior con- 
densation. 


Double glazing for the “picture” 
windows of the swanky third-floor res- 
taurant provides an insulating barrier 
against heat, cold and sound. 


Central Heating and 
Refrigeration Plant 


Use of plate glass for an entire wall 
of the plant that provides heating and 
cooling for the Central Terminal Area 
makes it a show place. Interior equip- 
ment, visible through the glass facade, 
is given special color treatment. Re- 
frigeration machines are painted an off 
white, high-temperature hot-water pip- 
ing is red, chilled-water lines are green, 
condenser-water lines blue, and so on. 

Other exterior walls of this building 
are of glazed face-brick with interior of 
glazed block for ease in cleaning and 
maintenance. For economy, structural 
steel is left exposed in walls and roof— 
and painted black. Roof insulation was 
omitted as plant heat is adequate. 
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Washington's National Airport is among the five busiest airfields in the United 
States. Its asphalt pavement was built on filled ground bordering Potomac River. 


Asphalt pavement proved for jets 


by Columbus AFB test 


ARVIN S. WELLBORN, M. ASCE, Chief Engineer and Secretary, The Asphalt Institute, College Park, Md. 


Asphalt concrete, work-horse pave- 
ment in the age of the light airplane, is 
prepared to fill the same role in the Jet 
Age. It presented its credentials before 
a special investigating subcommittee of 
the Congress last December and they 
were found to be in good order. 

The validity of modern asphalt de- 
sign was established in a test conduct- 
ed last year at the Columbus (Missis- 
sippi) Air Force Base. Here, on a 200- 
ft section of runway constructed by 
the Corps of Engineers, U.S. Army, a 
simulated B-52 gear loading of 212,000 
lb supported on 266-psi tires was ap- 
plied to the pavement in 20,000 
passes. This was calculated to be 
equivalent to twenty years of normal 
year-round use by B-52 bombers. 
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The test, climaxing nearly five years 
of dragging debate between Air Force 
administrators and an economy-mind- 
ed House Armed Services Committee, 
fully certified asphalt pavement design 
for very heavy wheel loads. Reporting 
back to the Congress, the Corps of En- 
gineers stated as its primary conclu- 
sion: 

“Considering normal B-52 opera- 
tions only, we have concluded that the 
tests at Columbus Air Force Base dem- 
onstrated the validity of the design and 
construction procedures developed by 
the Corps of Engineers for heavy-load 
flexible runway interior pavements.” 
(For the complete statement see p. 93 
of this issue.) 

The Corps also reported that “the 


surface smoothness within the traffic 
lane itself after completion of the test 
complied essentially with the smooth- 
ness tolerance allowed during construc- 
tion.” 

On the strength of the Corps’ report, 
with the Air Force concurring, the 
Congressional Subcommittee for Spe- 
cial Investigations (of the House 
Armed Services Committee) in March 
brought out its own report, which rec- 
ommended that asphalt paving be re- 
stored to a competitive position in mili- 
tary airfield construction according to 
the design proposed by the Corps of 
Engineers. This represented a signal 
victory for asphalt pavement, which 
had been excluded from competitive 
bidding by Air Force fiat in 1957. 
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In its conclusions, the Subcommittee 
declared: 

“Neither the Air Force nor this sub- 
committee is warranted in substituting 
their judgment for that of the Corps 
of Engineers on whether or not alter- 
nate bids for concrete and asphalt run- 
ways should be invited. The test at 
Columbus answered that question. 
Neither the Air Force nor we have the 
competence to challenge the engineer- 
ing conclusions of the Corps of Engi- 
neers.” 

The Subcommittee report went on 
to brush aside an Air Force reservation 
which would substitute an estimate 
of costs for actual alternate bids. 

“The proof of market price (said the 
report) is the market itself. It would 
cost far less for the Government to is- 
sue specifications on the alternate cri- 
teria proven by the Corps of Engineers 
and have the construction industry 
furnish the answers. Probably the most 
mature and soundest competitive in- 
dustry in America today is the con- 
struction industry. It wants to build. It 
will back up its bids with performance 
bonds. It is entitled to the opportunity 
of making its own market. 

“What this industry needs on these 
engineering conclusions is not the pre- 
judgment of a phantom Government 
estimator but an ‘honest deck, dealt 
above the table’.” 

This bluntly worded Congressional 
Subcommittee statement was in the na- 
ture of a rebuke to Air Force policy 
makers who wanted to eliminate as- 
phalt paving from all important do- 
mestic military air bases. Inevitably, 
this doctrinal attitude of the Air Force 
has damaged the prestige of asphalt 
construction in civil airfield design in 
spite of the fact that 9 of the 15 air- 
ports carrying the heaviest traffic in the 
United States feature asphalt-paved 
runways. 

From an engineering point of view, 
the successful pavement test at Colum- 
bus last year represented a triumph of 
engineering over prejudice. It was a re- 
warding experience for the Corps of 
Engineers, which had confidently pre- 
dicted that it could design and build 
an asphalt pavement that would meet 
all the runway requirements of the 
world’s heaviest aircraft. Beyond that, 
the test fully vindicated the sound en- 
gineering approach of the Corps, which 
found itself designing beyond the 
known limits of asphalt technology to 
meet a challenge presented by factors 
that offered no precedent. 

In tackling its assignment, the Corps 
noted that the pavement distress caused 
by the extremely heavy loads and chan- 
nelized traffic pattern peculiar to Air 
Force bomber operations appeared to 
originate in the foundation courses. 
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Therefore the essential weakness of the 
pavement might lie in a semi-consoli- 
dated state in these base courses. So the 
Corps performed some experimental 
proof rolling with marked success. 
Also, special attention was given to full 
compaction of the courses making up 
the structure of the asphalt pavement 
proper. 

Densification of the sand-gravel and 
clay-gravel subbase was difficult 
enough, involving the need to main- 
tain optimum moisture content during 
compaction. But the incessant rains 
that plagued the project throughout 
the spring and summer months caused 
saturation in the lower part of the 
sand-gravel subbase while at the same 
time an excessive amount of water 
was being added for densification in 
this course. 

The upper subbase material original- 
ly was a clay-gravel, but the Corps 
found this plastic material unsuitable 
and lacking the necessary stability for 
an airfield pavement. However, it was 
regarded as sufficiently stable for use 
in the lower subbase course, 25 in. be- 
low the finished grade. This material 
was therefore excavated to a depth of 
10 in. and replaced with non-plastic 
sand-gravel fill of higher stability. 

Examination of this sand-gravel ma- 
terial indicated it might be subject to 
particle rearrangement under heavy 
loads. During construction, limestone 
dust was added to improve the “set- 
ting up” quality, although the material 
remained non-plastic and lacked suf- 
ficient bond between the particles to 
resist consolidation under heavy loads. 
Developments during the testing of 
the pavement appear to have confirmed 
this suspicion, as well as the engineer- 
ing judgment that full proof rolling of 
the base and subbase courses at the 
proper moisture contents would have 
prevented any measurable deformation 
in the pavement. 

Actually, a rearrangement of par- 
ticles under load represents an increase 
in the bearing strength of the material. 
This was pointed out by the Corps in 
its report to the Subcommittee. One of 
the important lessons learned on the 
Columbus project was that adequate 
proof rolling of the base courses at 
proper moisture contents will prevent 
such later consolidation. 

Based on what was learned at Co- 
lumbus it was the consensus of engi- 
neers that lower courses of non-plastic 
sand and gravel should not be placed 
in lavers thicker than 6 in. They should 
be compacted with a seven-wheel, 30- 
ton pneumatic-tire roller, or one loaded 
to four tons per wheel with tires in- 
flated to 90 psi. Then, while the ma- 
terial is still slightly below optimum 
moisture content, thirty coverages 
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should be applied with a 60-ton four- 
wheel proof roller with a tire pressure 
of at least 150 psi. This would be ex- 
pected to reduce later consolidation by 
at least 85 percent. 

Anticipating greater compaction un- 
der heavy wheel loads, the engineers 
designed the asphalt concrete binder 
and surface courses with a 20 percent 
reduction from optimum asphalt con- 
tent for the test section. This resulted 
in an asphalt content of 4.5 percent for 
the surface course and 3.5 percent in 
the binder. This lean mix was subject- 
ed to breakdown rolling with a three- 
wheel steel-wheel roller loaded to 10 
tons, which made a single coverage. 
Then followed six coverages with a 30- 
ton seven-wheel pneumatic-tire roller 
with a tire pressure of 90 psi. 

Experimental use of the pneumatic- 
tire roller for breakdown rolling dis- 
closed that the specified density of 98.5 
(of a laboratory-compacted specimen) 
could be achieved with three coverages 
of this type of roller at lower mix tem- 
peratures. It was found that the mix 
temperature could be lowered from 
300-325 deg F to 280-300 deg F with a 
corresponding decrease in breakdown 
rolling temperature from 270 deg F or 
higher down to 260 deg F. 

The almost imperceptible differential 
settlement in the test pavement under 
the test-load traffic was discussed by 
the writer, as representative of The As- 
phalt Institute, in testimony before the 
Congressional Subcommittee last De- 
cember. It was pointed out that the 
peculiar conditions of the test limited 
traffic to a lane 14 ft wide. Normal 
prototype traffic would be distributed 
overa 75-ft width of pavement. 

It was brought out that, on the tes- 
timony offered by the Corps of Engi- 
neers, it would require normal opera- 
tional taxiway use of the runway pave- 
ment over a period of six months to 
produce what was described by Gen- 
eral Wilson of the Corps as a “slight 
grooving.” There is no reason to expect 
a runway to be used as a taxiway for 
such an extended period. 

Commenting further on the sum- 
mary of findings, the writer stated: 

“The problem of channelized con- 
solidation of the pavement need never 
arise again. The one conspicuous les- 
son learned from the Columbus project 
was that additional compaction in the 
base structure of the pavement will 
eliminate 85 percent of the later con- 
solidation under heavy wheeled traffic. 

“And, speaking of this additional 
compactive effect of the test traffic, it is 
worth emphasizing at this point an ob- 
servation made in General Wilson’s 
statement and confirmed by General 
Brown (that pavement deflections did 
not increase with coverages and even 
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showed slight decrease at 5,000 cover- 
ages as compared to the value at 3,500 
coverages—evidence that the strength 
of the material under the asphalt con- 
crete increased with traffic). 

“Mr. Chairman, this is a very sig- 
nificant point. The 200-ft test section 
of asphalt concrete pavement at Co- 
lumbus Air Force Base has now re- 
ceived a simple and inexpensive sand- 
asphalt seal and at this moment it is a 
stronger, smoother, more durable pave- 
ment than it was when the testing be- 
gan. And additional seals, applied over 
a span of years, can extend the ser- 
vice life of that pavement almost in- 


definitely.” A vibrating steel-d ll d 
The Asphalt Institute never has con- she rgd es rum roller was use to compact the granular subbase on test 
ceded the need for constructing a rigid pavement at Columbus Air Force Base, 
runway center strip, the so-called “in- 
surance” compromise proposed by the 
Corps of Engineers. (See p. 93.) Under 
normal operational conditions, this ap- 
plication of taxiway design to the run- 
way is unwarranted on military air- 
fields and economically indefensible on 
civil airfields from an_ engineering 
standpoint. 
The pavement design and construc- 
tion procedures developed by the Corps 
of Engineers at Columbus clearly dem- 
onstrate that asphalt pavement can 
serve the requirements of our heaviest 
civilian jet transports, in existence or 
contemplated in the future. As the re- 
port of the House Subcommittee stated 
in its preamble, “It seems generally 
agreed that asphalt runways can be in- 
stalled at less than the cost of cement.” 
[Probably concrete was intended. Edi- 
tor] 7 ” ent — Men tm ~ ‘ Pe ‘s . 
I earnestly recommend to the engi- Sindee ine h f ; ens 
neering fraternity a serious study of e 18 2 c ecked during laying of asphalt concrete binder course for test 
the design criteria developed from the pavement at Columbus Air Force Base. Meticulous care in construction marked this 
test section built at Columbus Air PURORNRE Seapees. 
Force Base. These criteria point the 
way to a sensible engineering answer 
to the challenge of the Jet Age for 
military aircraft. Existing criteria, con- 
tained in the design manuals of the 
CAA, offer a ready answer to the prob- 
lem of serving the new jet civilian 
transports. 
In response to a survey made by The 
Asphalt Institute, the principal manu- 
facturers of the large jet transports 
confirmed that present asphalt pave- = 
ment design is adequate to accommo- USARHY 
date their new craft. They added that os me ‘coe 
there are no jet craft on the drawing 
boards today that will impose any 
heavier wheel loading than piston-en- 
gine planes of known dimensions. 
With these facts at their disposal, the 
design engineers of America can face 


the cloudy world of the Jet Age, secure 
in the knowledge that asphalt, the reli- | Load cart completes 3,000 coverages on test asphalt pavement constructed by Corps 


able work-horse pavement of the Pro- of Engineers at Columbus (Miss.) Air Force Base, Early consolidation in base courses 
peller Age, remains a sturdy engineer- = under the pavement was limited and no further surface deflection was detected as 


ing staff to lean upon. test wore on. 


ot ie Pe 
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Water in the subgrade—a pavement problem 


J. J. GALVAN, Soils-Materials Engineer, Homer L. Chastain & Associates, Consulting Engineers, Decatur, Ill. 


I. is common practice in pavement con- 
struction to place porous, cohesionless 
material for base and subbase directly 
on the subgrade. The purpose is to ob- 
tain good bearing capacity and to pro- 
vide proper drainage of the subbase, 
particularly in areas of heavy rainfall or 
where the water table is near the sub- 
grade and the subsoil is predominantly 
clay. 

Frequently, after the granular sub- 
base has been placed, rain penetrates 
the porous material, reaching the sub- 
grade and softening it. This problem 
may be aggravated in expressway and 
airfield construction. Wide and nearly 
flat areas hold the water. Some of the 
water infiltrates the natural soil, satur- 
ating the upper layer, which becomes 
muddy. The softened surface becomes 
uneven because of the weight of the ma- 
terial above and vehicles running over 
it during compaction of the base or 
subbase. 


Unevenness of the surface of the sub- 
grade prevents the free flow of the 
water to the drains and holds it for 
some time. Unevennesses of this sort 
will never disappear. If this phenome- 
non occurs just before the area is paved, 
and a short time before freezing occurs, 
the captive water will swell as it freezes, 
exerting an upward stress and pushing 
up the concrete slabs or asphalt mat. 

This is what has happened, in my 
opinion, on many sections of the Illinois 
Tollway. It accounts for the fact that 
the bituminous shoulders (4 ft and 11 
ft in width) are higher than the con- 
crete slab, in some places by as much as 
1144 in. The bituminous mat is much 
lighter than the concrete, and the up- 
ward pressure of the freezing water has 
easily overcome the weight of the bitu- 
minous surfacing. 

To prevent uplift of this type it is 
recommended that dry and leveled nat- 
ural-soil subgrade be covered with a 


prime coat of cutback asphalt. Type 
M.C. 0 or M.C. 1 should be used, ac- 
cording to the soil type, in the amount 
of about 0.2 gal per sq yd. When the 
cutback asphalt has dried (generally in 
24 hours), the granular base or subbase 
can be placed. 

This membrane will waterproof the 
surface of the natural subgrade so 
that the free water, which percolates 
through the layer of granular material, 
will escape instead of penetrating the 
underlying soil, altering its moisture 
content and destroying its stability. 
Also, free water from the granular sub- 
base or base will escape more rapidly 
because of the minimum resistance it 
will encounter as it moves along the 
sealed layer—that is, the top of the sub- 
grade. 

This process is similar to the old 
method of utilizing a waterproof mem- 
brane to prevent the rise of capillary 
water in case any is present. 


SS Se Oe ee 


A healthy private practice benefits all 


To tHe Enprror: Considerable at- 
tention has recently been given to the 
question of what the participation of 
private consulting firms should be in 
the planning, design and supervision of 
public works programs, especially the 
National Interstate Highway System. 
I believe adequate consideration has 
not been given to one aspect of this 
problem that is of foremost significance 
to every civil engineer. 

The number of civil engineers em- 
ployed in public service exceeds that of 
any other professional group. Before 
the last war, a graduating engineer seek- 
ing a professional career had only limit- 
ed alternatives before him. The growth 
of a vigorous private practice in the 
past decade created new and attractive 
opportunities for graduates. In many 
cases, thes¢ positions provided higher 
salaries for beginners than were permit- 
ted in civil service regulations. 


68 (Vol. p. 342) 


It is obvious that these circumstances 
worked to the benefit of all civil engi- 
neers. Public officials were compelled to 
reappraise their salary scales and ad- 
vancement procedures in order to re- 
main competitive in attracting new em- 
ployees. As a result, many engineers in 
‘public employ received substantial 
benefits from the existence of a healthy 
private practice without being directly 
associated with it. 

Today there has appeared in some 
areas of the profession, and in some 
public agencies, a desire to limit or 
eliminate the participation of private 
consultants in the highway program. 
Experienced consultants have been 
compelled to sharply reevaluate their 
prospects, consolidate staffs and curtail 
recruiting programs. It is probable that 
the 1959 graduating civil engineer will 
be presented with fewer opportunities 
for private employment, and this change 


in prospect may well make a civil engi- 
neering education less attractive to the 
entering freshman. Thus, during a period 
when the need for more qualified profes- 
sionals is universally forecast, the civil 
engineering field may suffer curtailment. 

Undeniably, a career in public serv- 
ice can be rewarding and commendable, 
in some ways superior to the satisfac- 
tions of private practice. But it would 
seem that limiting the opportunities of 
choice and the benefit of comparative 
and competitive salaries and advance- 
ment procedures, will be detrimental 
to all civil engineers. A healthy and 
continuing field of private practice is 
essential if civil engineering is to grow 
and flourish as a true profession. 


Donatp R. Goopxinp, A.M. ASCE 
Goodkind & O’Dea 
Consulting Engineers 


Bloomfield, N. J. 
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More on pile loading tests 


To tue Epitor: The article in the Feb- 
ruary issue, “Finding Bearing of a 24-in. 
Pile by a Load on a 16-in. Pile” (vol. 
p. 101), by Douglas Brown, J.M. ASCE, 
was very interesting. The method pro- 
posed by him has several limitations, as 
discussed in the article. 

In instances where equipment does not 
permit testing full-size piles, or where sev- 
eral pile sizes are considered in design, 
accurate evaluation of skin friction and 
point bearing can be obtained by testing 
two sizes (cross-sections) of piles (having 
equal lengths). For example, in the prob- 
lem discussed by Mr. Brown, a load test on 
a 12-in. pile, as well as on a 16-in. pile, 
would have furnished the required in- 
formation, as follows: 


B= ultimate load determined 
by test 

= end area 

= perimeter area 

= unit end bearing 

= unit skin friction 


| 
A 
Q 


Big = (Apis) (Q) + (Asis) (S) 
and 
Bio = (Api2) (Q) + (Asie) (S) 


After completing the two load tests, all 
terms in the above equations except Q and 
S would be known. Solving the two equa- 
tions simultaneously would yield values 
for Q and S, which could then be applied 
to piles of other sizes. This approach would 
eliminate the possibility of results lying 
within the indeterminate range and 
would provide a double check on soil data. 

J. R. BrrpweE., J.M. ASCE 
Spencer J. Buchanan 
and Associates, Inc. 
Consulting Engineers 
Bryan, Tez. 


To THE Eprtor: In his article, “Find- 
ing Bearing of a 24-in. Pile by a Load 
on a 16-in. Pile,” in the February issue 
(vol. p. 101), Mr. Brown presents an 
analysis of a pile loading test as an in- 
determinate problem unless an anchor 
pile fails. Actually, a loading test is a 
field shear test, from which the effective 
strength of the foundation material can 
be derived and applied to the design 
of a pile of any other size within the 
same. depth. For the simple case of a 
foundation material of uniform strength 
(@ = 0 deg), the load capacity of a cast- 
in-place pile is commonly determined 
by the equation, 


Q=yDjd'+7407d? + rd De 


where Q = pile capacity, in tons 

d = pile diameter, in ft 

y = effective unit weight of the 
foundation material, in tons 
per cu ft 

D = depth of penetration, in ft 

c = shear strength of the founda- 
tion material, in tons per sq ft 


For soils in which the strength varies 
with depth, the same approach can be 
applied, using Terzaghi’s bearing capac- 
ity factors. 

Anchor piles should be designed so 
that they will not fail in tension, so 
that the test pile will be loaded to com- 
plete failure. This will permit a com- 
plete analysis of the ultimate load, the 
vield-point load, and the load that will 
produce any given allowable settlement. 


RavpH R. W. BEENE 

Head, Soils Design Section 
Fort Worth District 

Corps of Engineers 


Fort Worth, Tez. 





Firth of Forth, longest bridge built by cantilever method 


To THE Epitor: I would like to cor- 
rect a claim concerning the Greater 
New Orleans Bridge that has now ap- 
peared in Crvit ENGINEERING on two 
separate occasions—in the June and 
December 1958 issues (“Greater New 
Orleans Bridge Completed,” O. F. Sor- 
genfrei, M. ASCE, June, p. 432; and News 
Briefs, Dec., p. 957). In both cases it is 
stated that the bridge has the distinction 
of being the longest erected entirely by 
the cantilever method without falsework 
supports for the main span. 

This distinction rightly belongs to a 
bridge erected some seventy years ago, 
the Firth of Forth Bridge in Scotland, 
which has two spans each of 1,710 ft. 
In the library of the firm I work for, there 
is an article reprinted from Engineering 
of Feb. 28, 1890, in which there are photo- 
graphs which clearly show that not only 
was no falsework used on the main 
spans but also that the suspended spans 
were built on from the ends of the can- 
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tilevers to closure at the center. These 
facts are corroborated in the article itself. 
Another bridge that was erected by 
the cantilever method without false- 
work, in the normally accepted sense, 
is the arch bridge over Sydney Harbor, 
Australia, with a span of 1,650 ft. The 
two halves of the bridge were built 
out as cantilevers, held in place by steel 
cables running in tunnels in the rock 
under the approaches and attached to 
the top-chord steelwork at a point di- 
rectly over the bearings. Although some 
may contest this, I personally think 
that this bridge also can legitimately 
be considered as. having been erected 
by the cantilever method, without 
main-span falsework. The _ slightly 
longer Bayonne Bridge, near New York, 
did have some falsework, I believe. 
Having worked for a while on the 
New Orleans Bridge, I am naturally re- 
luctant to detract from the accomplish- 
ments of the designers and builders but 


I feel that the credit for the distinction 
mentioned should be given where it 
rightfully belongs. 


Perer E. Joseuin, J.M. ASCE 

Rendel, Palmer and Tritton 

Consulting Engineers 

(Formerly with Modjeski and 

Masters, New Orleans, La.) 
London, England 


Head-loss coefficients vary 


To tHe Eprror: The flow metering 
procedure outlined by W. J. Tudor (p. 
64 of the January issue) is one that 
must be used with caution. The meth- 
od depends upon a reasonably accurate 
knowledge of the head-loss coefficients 
for the gate valve over the range of 
travel of the valve disk, and generally 
these data are not readily available. 

Tests by various experimenters have 
clearly shown that head-loss coefficients 
vary markedly with valve size, and also 
with geometry (disk, recesses, contours 
of flow passages, etc.) for the same size 
of valve. For example, different models 
of a 1%-in. gate valve, by the same 
manufacturer, have been found to vary 
as much as 50 percent in the loss coef- 
ficient for the same opening. Thus the 
equation for flow rate proposed by 
Mr. Tudor would be limited to the par- 
ticular sizes and models of valves tested 
by him, and its numerical constants 
could not be expected to yield a +10 
percent accuracy for gate valves of 
other sizes and configurations. 


Ronatp E. Nece, J.M. ASCE 
Ass’t Prof. of Hydraulics 
Mass. Inst. of Technology 


Cambridge, Mass. 


Simplicity and accuracy 
in structural analysis 


To tHe Epitor: Mr. Zutraun’s letter 
in the February 1959 issue (vol. p. 104) 
is of special interest to civil engineers 
because his method of determining de- 
flection at any point of a rigid frame 
is much simpler and shorter than that 
of Mr. Heinz, published in the Novem- 
ber 1958 issue (vol. p. 853). For struc- 
tural analysis, civil engineers should use 
the simplest, shortest and at the same 
time the most accurate and reliable 
method, especially today when the 
shortage of engineering experts is be- 
coming more critical. 

The writer’s method of using proper- 
ties of the “ellipse of elasticity” for 
solving such problems is believed to be 
simpler, shorter, and more accurate 
than either that of Mr. Heinz or Mr. 
Zutraun. (See the writer’s discussions of 
the following papers in the ASCE 
Transactions: No. 2130, 1942, pp. 176- 
181; No. 2152, 1942, pp. 1030-1033; No. 
2224, 1944, pp. 967-968; No. 2249, 1945, 
pp. 940-943; No. 2260, 1945, pp. 1414, 
1415; No. 2268, 1946, pp. 161-162; No. 
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2408, 1950, pp. 631-634; No. 2508, 1952, 
pp. 642-643.) 

The writer’s method also has the im- 
portant advantage that the analysis can 
be checked at any step of the procedure, 
and most of the analytical work can be 
used for any type of loading. In some 
other methods the accuracy can be 
checked only after the time-consuming 
analysis is terminated. These facts have 
been confirmed by the writer’s students 
and several experts in structural analy- 
sis. The writer’s methods are thoroughly 
discussed in his new book (in prepara- 
tion for printing), “Simplified Analysis 
of Frame, Arch, Shell and Other Space 
Structures.” 

The writer’s opinion has been recently 
confirmed by Prof. Henry J. Cowan, A.M. 
ASCE, of the University of Sydney, 
Australia, in his article in the Architec- 
tural Science Review (vol. 2, No. 1, Nov. 
1958). He states: “Statically indeter- 
minate frames of considerable complexity 


can be solved by the classical methods 
developed by Castigliano, Mohr and 
Miiller-Breslau. However, the labor is 
such that errors are likely to occur in the 
solution of the numerous equations, and 
the cost is very considerable. ... Ap- 
proaches which depart from _ these 
theories were later developed into prac- 
tical design methods using successive ap- 
proximations. However, this procedure 
requires a great deal of arithmetic. . . 
and the consequent chance of major 
errors makes elaborate checks a necessity. 
Moreover, each condition of loading pre- 
sents a separate problem, calling for new 
calculations. . . .” 

How important it is for the designing 
engineer to use simple methods of struc- 
tural analysis, which permit easier check- 
ing for accuracy, is demonstrated again 
in the article, “Graphical Integration 
Aids Deflection Calculations by Virtual 
Work,” by Prof. Charles W. Cunningham, 
in the March 1959 issue of Civ Enat- 


neerinc. Mr. Cunningham compares the 
results of his calculations with those of 
Mr. Heinz and finds a considerable dif- 
ference in his deflection value at Point 2 
of the discussed example (0.2 in. instead 
of the 0.515 in. of Mr. Heinz, confirmed 
also by Mr. Zutraun). 

The simplest way to check the accur- 
acy would be to use the presented 
methods for some very simple statically 
indeterminate members, for example a 
beam fixed at one end and freely sup- 
ported at the other, for which the de- 
flection values are recorded in any engi- 
neering handbook. It can be found that 
the results of Mr. Heinz and Mr. Zutraun 
are approximately correct. The analytical 
principles of Miiller-Breslau and Van 
den Broek, to which Mr. Cunningham 
refers, are absolutely correct. 


J. J. PotrvKa, M. ASCE 

J.J. Polivka & Associates 

Engineers and Architects 
Berkeley, Calif. 





AMERICAN SOCIETY OF CIVIL ENGINEERS 


Hydraulics Division Conference 


Hosts: Colorado Section, ASCE; Wyoming Section, ASCE; and Colorado State University 


Engineering Auditorium, Colorado State University, Fort Collins, Colo. 


July 1-3, 1959 





REGISTRATION 


Aylesworth Hall: 


Monday, June 29, 4:00 p.m. to 
9:00 p.m. 
Tuesday, June 30, 8:30 am. to 
9:00 p.m. 
Engineering Auditorium, Engineering 
Center: 
Wednesday through Friday, 8:30 
a.m. to 4:00 p.m, 


Registration fee, $4.00. (Ladies 
and children, no charge.) Please 


do not send payment in advance. 


TUESDAY, 
JUNE 30 


Tour through Rocky Mountain 
National Park 


A scenic family tour through Rocky 
Mountain National Park, a 300- 
mile trip over Trail Ridge Road 
(summit 12,183 ft), a good hard- 
surfaced road through the beautiful 
Colorado Rockies. Stops at points 
of hydraulic interest. Reservations 
for trip to be made by June 15. 
Checks for $10.00 per person ( price 
includes lunch) should accompany 
all reservations, for children and 
adults alike. Trip starts at 7:00 
a.m. and ends at 5:00 p.m. 


70 (Vol. p. 344) 


WEDNESDAY MORNING, 
JULY 1 


Sponsored by Committee on 
Hydraulic Structures 


Presiding: C. E. Kindsvater, Chairman, 
Exec. Committee, and A. J. Peterka, 
Member, Hyd. Structures Committee 


The Manifold Stilling Basin 


Maurice L. ALBERTSON, Director, 
Research Foundation, Colo. State 
Univ., Fort Collins; and Gene R. 
Frata, Highway Design Engr., 
U. S. Bur. of Public Roads, Port- 
land, Oreg. 


The Vortex Chamber as an Automatic 
Flow-Control Device 


RicHarp C. Ko tr, Asst. Prof., and 
Paut B. Zrevinsk1, Asst. Instructor, 
Marquette Univ., Milwaukee, Wis. 


New Concepts in Tunnel Spillway De- 
flector-Bucket Design 


T. J. Rone and A. J. Pererxka, 
Engineers, Bur. of Reclamation, 
Denver, Colo. 


LUNCHEON FOR 
CONFERENCE PARTICIPANTS 


Wednesday, July 1 


The speaker will be CoLoNneL 
Hemserc, of the U. S. Military 
Academy, whose subject is “Hy- 
draulic Experiences in Holland.” 


WEDNESDAY AFTERNOON, 
JULY 1 


Sponsored by the 
Hydromechanics Committee 


Presiding: Arthur T. Ippen, Vice-Chair- 
man, Exec. Committee, and Donald R. 
F. Harleman, Member, Hydromechanics 
Committee 


Symposium on Hydraulic Models, 
Part I 


A Unified Concept of Dynamic Similarity 
in Fluid Models 


DonaLp R. F. HARLEMAN, Assoc. 
Prof. of Hydraulics, Mass. Inst. of 
Technology, Cambridge. 


Significance and Application of Froude 
and Reynolds Numbers as Criteria 
for Similitude 


H. K. Liv, Assoc. Civil Engr., and 
M. L. ALBERTSON, Director, Re- 
search Foundation, Colo. State 
Univ., Fort Collins. 


Dynamic Similarity in Wave and Tidal 
Models 
F. GerritsEN, Assoc. Prof., Coastal 
Eng. Lab., Univ. of Florida, 


Gainesville. 


Separation and Sealing of Inertia and 
Viscous Forces in Periodic Flows 
GersHon Kutin, Hydraulic Engr., 
Fluid Mech. Sect., Natn’] Bur. of 
Standards, Washington, D. C. 
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FAMILY WESTERN 
BARBECUE 


Wednesday, July 1 
6:00 p.m. Aylesworth Hall 


Informal barbecue for delegates, 
wives, and families. Evening enter- 
tainment will follow the barbecue. 











THURSDAY MORNING, 
JULY 2 


Sponsored by the Tidal 
Hydraulics Committee 


Presiding: J. B. Tiffany, Secretary, 
Exec. Committee, and L. P. Disney, 
Chairman, Tidal Hydraulics Commit- 
tee 


Symposium on Instrumentation 


New Instruments Developed by USGS 
for Measurement of Tidal Flow 


E. G. Barron, Hydraulic Engr., 
Research Section, Surface Water 
Branch, U. S. Geological Survey, 
Columbus, Ohio. 


Recent Development by Coast and Geo- 
detic Survey of Equipment for 
Measurement and Remote Record- 
ing of Tides and Currents 


A. J. Goopueart, Div. of Tides 
and Currents, U. S. Coast and Geo- 
detic Survey, Washington, D. C. 


A Pressure-Type Tide and Wave Re- 
corder 
E. H. Bow er, Instruments and 
Control Systems Lab., National Re- 
search Council of Canada, Ottawa. 


Special Developments in Oceanographic 
Instruments 
J. M. Snopcrass, Head, Special 
Developments Div., Scripps Inst. of 
Oceanography, La Jolla, Calif. 


THURSDAY AFTERNOON, 
July 2 


Sponsored by the 
Sedimentation Committee 


Presiding: Harold M. Martin, Member, 
Exec. Committee, and E. J. Carlson, 
Member, Sedimentation Committee 


Sedimentation and Conservation on West- 
ern Arid Lands 


H. V. Peterson, Area Chief, Gen. 
Hydrology Branch, U. S. Geologi- 
cal Survey, Denver, Colo. 


The Use of Ultrasonics in the Measure- 
ment of Suspended Sediment Size 
Distribution and Concentration 


Gorpon H. FLaMMeR, Assist. Prof., 
Utah State Univ., Logan. 
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Sediment Transport in Alluvial Channels 


Daryt B. Smwons, and EveRETrT 
V. RicHarpson, Research Engrs., 
USGS, Fort Collins, Colo. 





CONFERENCE BANQUET 


Thursday, July 2 

6:30 p.m. CSU Student Union 
Francis S. Frier, President of 
ASCE, will be the speaker at this 
banquet. 











FRIDAY MORNING, 
JULY 3 


Sponsored by Flood- 
Control Committee 


Presiding: Maurice L. Dickinson, Mem- 
ber, Exec. Committee, and Arno 
Lenz, Member, Flood-Control Com- 
mittee 


Flood Control Problems in South Platte 
River Basin, Colorado 


STtaNnLEY A. MILLER, Supervisory 
Water Conservation Project Engr., 
Colo. Water Conservation Board, 
Denver. 


Changes in Urban Occupance of Flood 
Plains in the United States 
Gupert F. Warre, Chairman, 
Dept. of Geography, Univ. of Chi- 
cago, Chicago, IIl. 


A New Approach to Local Flood Prob- 
lems 


Gen. Hersert D. VocEL, Chair- 
man of the Board, Tennessee Val- 
ley Authority, Knoxville. 


Suggested Legislation on Flood Plain 
Regulation 


Josepu I. Perrey, Chief Engr., Ind. 


Flood Control and Water Re- 
sources Commission. 


FRIDAY AFTERNOON, 
JULY 3 


Sponsored by the 
Hydrology Committee 


Presiding: A. R. Chamberlain, Co-Chair- 
man, Fort Collins Hydraulics Conf., 
and V. A. Koelzer, Member, Hydrol- 
ogy Committee 


Symposium on Use of Electronic 
Computers in Hydrology 


Application of Electronic Computers to 
the Solution of Hydrologic Prob- 
lems in the Bur. of Reclamation 


Francis E. Swain and H. S. Ries- 
BOL, Bur. of Reclamation, Denver, 


Colo. 


The Role of Electronic Computers in 
Hydrologic Studies of the TVA 
W. M. Snyper, Tennessee Valley 
Authority, Knoxville. 


Columbia River System Power Analysis 
by Use of Digital Computer 
Davw J. Lewis and Loren A. 
SHOEMAKER, Corps of Engineers, 
U. S. Army, North Pacific Div., 
Portland, Ore. 


Use of High-Speed Computing Equip- 
ment in Water Resources Investi- 
gations of U. S. Geological Survey 
G. E. Harsecx, Jr., and W. L. 
IsHERWwoop, U. S. Geological Sur- 
vey, Denver, Colo. 


LADIES PROGRAM 


Tuesday, June 30 


Ladies may accompany their hus- 
bands on the scenic tour of Rocky 
Mountain National Park (children 


too). 


Wednesday, July 1 

10:00 a.m. Informal coffee; style show 
(Western theme) Aylesworth Hall. 

2:00 p.m. Tour of Home Economics 
Dept. 
High-Altitude Lab., Textile Lab., 
Weaving and Ceramics, and a dem- 
onstration of electronic cooking. 
Refreshments at Guggenheim Hall. 


6:00 p.m. Family Western Barbecue 
Aylesworth Hall. 


7:30 p.m. Family Fun Night 
Square dancing, variety shows, etc. 


Thursday, July 2 
9:00 a.m. Trip to the Buckhorn Moun- 
tain Guest Ranch 
Chuck Wagon lunch, outdoor activ- 
ities. 
6:00 p.m. Conference banquet 


Friday, July 3 
9:30 a.m. Informal coffee 
Aylesworth Hall. 
10:30 a.m. Tour of Occupational Therapy 


Lab. 
Industrial Research Building. 





CHILDREN’S PROGRAM 


The program of entertainment and 
recreation includes a_ barbecue, 
square dancing, swimming parties 
and games of all sorts. The biggest 
thrill should be the day spent on 
a real Western dude ranch with 
chuck-wagon lunch, horseback rid- 
ing, cowboys, etc. Baby sitters will 
be available for the very young 
while Mother is taking part in the 
ladies’ activities. 
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SOCIETY 
NEWS 





Cincinnati 


All hail to Cincinnati—the first city in 
the country in which all Founder Society 
local sections have passed their goals in 
the United Engineering Center fund 
drive! The total pledged by Cincin- 
natians now (April 16) stands at $45,120. 
Although all quotas have been reached, 
this does not mean 100 percent participa- 
tion of Cincinnati engineers in the cam- 
paign. Thus the campaign to reach all 
Founder Society members who have not 
yet pledged, including new arrivals in 
Cincinnati, continues, 

The Cincinnati Section of ASCE, un- 
der Prof. Cornelius Wandmacher, has 
topped its quota by 138 percent, with 
only 60 percent of its members contribut- 
ing; the ASME section, by 163 percent, 
with only 53 percent of its members 
helping; the AIEE section, by 101 per- 
cent, with 59 percent of its members tak- 
ing part; and the AIChE section, by 
135 percent, with 85 percent of its mem- 
bers contributing. In addition, the Ohio 
Valley Section of the AIME (the fifth 
Founder Society) has pledged 135 per- 
cent of its quota. This section includes 


about fifty residents of Cincinnati. 
Richard E. Dougherty, Past-President 
of ASCE and chairman of the National 
Member Gifts Campaign for the UEC, 
in extending his congratulations on this 
accomplishment, said, “Cincinnati, with 
a long history of excellent engineering 
society organizations, has made a fine 
demonstration of how well-unified ef- 
forts can achieve important goals for the 
engineering profession at large.” 


In Philadelphia and Indiana 


Encouraging, too, is the attitude of the 
Philadelphia Section—sixth of the ASCE 
Sections to achieve its goal—which has 
voluntarily raised its quota by $10,000. 
The Section received a substantial gift 
in meeting its original quota of $20,000. 

The Indiana Section—eleventh of the 
ASCE Sections to make the UEC Honor 
Roll—is also taking the kind of construc- 
tive approach to the campaign that will 
result in ultimate victory. Under the en- 
thusiastic leadership of Chairman Don 
Corbett, the Section is arranging to make 
a personal appeal for contributions to the 


Cincinnati engineers mark their achievement as the first community in the country 
to go over the top in the Founder Societies drive for UEC funds. Emest B. Fields, 
chairman of the Cincinnati Sponsor Group, receives a token of appreciation from 
local section representatives. Shown here, left to right, are Cornelius Wandmacher, 
chairman for Cincinnati Section, ASCE; Julian E. Tobey, Cincinnati representative, 
Ohio Valley Section, AIME; Mr. Fields; Lester L. Bosch, general chairman and chair- 
man for Cincinnati Section, ASME; Kenneth H. Pettengill, chairman for Ohio Valley 
Section, AIChE; and Willard A. Farris, chairman for Cincinnati Section, AIEE. 
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First in Nation to Top UEC Goals 


many construction companies and mate- 
rial suppliers in the state. Some of these 
companies have said they wanted to con- 
tribute after they had a chance to see 
“how sincere the membership” was in 
doing the job for themselves. 


Three More Sections on Honor Roll 


The Society’s Delaware, Kansas City, 
and Central Pennsylvania Sections have 
reached their goals and are twelfth, thir- 
teenth, and fourteenth on the Honor Roll. 
District 4 is now doubly distinguished. 
Not only is it the first (and at the mo- 
ment only) District to go over the top, 
but all four Sections within its confines 
—Lehigh Valley, Philadelphia, Delaware, 
and Central Pennsylvania—are on the 
Honor Roll. 

The response of Sections outside the 
continental United States to the cam- 
paign has been heartening. Despite its 
6,000 miles from New York and the pro- 
posed United Engineering Center, the 
Hawaii Section was among the first to 
demonstrate its awareness of the impor- 
tance of the Center to the Society and 
the profession by passing its goal. The 
Puerto Rico Section, with 79 percent 
of its quota pledged, is nearing its goal 
—this in a country where dollars are hard 
to come by. The Venezuelan Section has 
contributed 35 percent of its quota, and 
the Alaska Section 36 percent. 


Member Giving Rises 


Though ASCE member giving, as a 
whole, has reached 57 percent of its goal 
and the average contribution is $63, only 
7,162 members have contributed to the 
total pledged. Where are the rest of our 
42,000 members? Member giving in the 
combined Societies is better, with 75 per- 
cent of the goal attained. With indus- 
try within 14 percent of meeting its 
quota, total subscriptions stand at 82 per- 
cent of our $8,000,000 goal. 


indefatigable Campaigners 

Two tireless workers in the fund-rais- 
ing cause are Walter Barrett, president 
of United Engineering Trustees, and 
Mervin J. Kelly, general chairman of the 
Industrial Building Fund Committee. Mr 
Barrett is currently making a coast-to- 
coast tour of leading cities to acquaint 
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engineers with the details about the Cen- 
ter. From the outset of the campaign 
Mr. Kelly has been instrumental in the 
success of the drive for contributions 
from industry, and is now devoting his 
entire time to it. 

The need for the new United Engineer- 
ing Center is apparent to all who have 
studied the problem. We would like to re- 


peat Chairman Kelly’s clear statement of 
the strong link between the profession, the 
Engineering Societies, and an adequate 
headquarters for the Societies and their 
working staffs. Said Mr. Kelly, “The So- 
cieties make large contributions to the 
nation’s technologic strength through the 
many services they render to engineers. 
They provide a professional framework 


ASCE Giving Passes $457,498 as of April 10 


AMOUNT 

Quota PLepcep 
$197,300 
133,300 
2,100 


Loca, Secrion 


$126,932 
87,011 
90 


ZONE I (1103) 
District 1 (561) 
Brazil (3) 
Metropolitan (497) 
Panama (3) 
Puerto Rico (18) 
Rep. Colombia (6) 
Venezuelan (34) 


District 2 (283) 
Connecticut (96) 
Maine (34) 
Massachusetts (111) 
New Hampshire (10) 
Rhode Island (32) 


District 3 (259) 
Buffalo (50) 

Ithaca (46) 
Mohawk-Hudson (61) 
Rochester (39) 
Syracuse (55) 


ZONE II (1695) 
District 4 (562) 
Delaware (96) 
Lehigh Valley (89) 
Philadelphia (215) 
Central Pa. (162) 


District 5 (263) 
Nat’l Capital (263) 


District 6 (407) 
Maryland (151) 
Pittsburgh (160) 
Virginia (90) 
West Virginia (6) 


District 10 (463) 
Alabama (54) 
Florida (13) 
Georgia (110) 
Miami (8) 
Nashville (56) 

N. Carolina (33) 
8. Carolina (91) 
Tenn, Valley (98) 


ZONE III (2107) 
District 7 (308) 
Duluth 
Michigan (46) 
Northwestern (50) 2,060 
Wisconsin (206) : 8,598 
8. Dakota (5) 110 


119,401 
13,112 


2,319 


Note: Number of pledges shown in parentheses 
* Now (April 17) 100 percent 


AMOUNT 
Loca Section 


District 8 (283) 
Cent. Ill. (52) 
Illinois (201) 
Tri-City (30) 


District 9 (689) 
Akron (31) 
Central Ohio (117) 
Cincinnati (124) 
Cleveland (30) 
Dayton (22) 
Indiana (260) 
Kentucky (104) 
Toledo (1) 


District 14 (184) 
Mid- Missouri (19) 
Mid-South (63) 
Oklahoma (36) 

St. Louis (66) 


District 16 (643) 
Colorado (40) 
Iowa (97) 

Kansas City (302) 
Kansas (101) 
Nebraska (88) 
Wyoming (15) 


ZONE IV (2179) 230,800 
District 11 (1282) 132,600 
Arizona (138) 5,000 
Hawaii (211) 

Intermountain (33) 

Los Angeles (383) 

Sacramento (171) 

San Diego (58) 

San Fran. (288) 


District 12 (428) 
Alaska (14) 
Columbia (74) 
Montana (15) 
Oregon (67) 
Seattle (99) 

8. Idaho (31) 
Spokane (48) 
Tacoma (75) 


District 15 (469) 
Louisiana (55) 
Mexico (1) 

New Mexico (13) 
‘Texas (400) 


Totals (7,084) $457,498 


Table 1. Quotas and Pledges to UEC as of April 10 


GoaLs IN 


Socrery Do.Lars 


ASCE 
AIME 
ASME 
AIEE 
AIChE 


7,162 
3,395 
9,624 


Others 

Total 
Industry 
Grand Total 


No. or 
SUBSCRIBERS 


$ PER 
SUBSCRIBER 


AMOUNT Yo or 
PLEDGED Goa. 
454,667 57 
252,588 51 
475,299 59 
730,046 81 
287,102 96 


44,360 os 
$2,244,067 75 
4,286,533 86 
6,530,600 82 


48 
10,900 


* While the overal! goal of member giving is shown as $3,000,000, the quotas accepted by the Societies 


total $3,300,000. 
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for engineers. They provide publications, 
meetings, and forums for presenting in- 
formation on technologic progress. They 
aid in the development of young engi- 
neers through establishing standards for 
engineering education, through student 
branch activities, and through the im- 
pact of their publications on engineer- 
ing curricula.” 





UEC HONOR ROLL ) 





Congratulations, again, to the ASCE 
Local Sections that have not let meeting 
their quotas slow the drive for funds for 
the United Engineering Center. Several 
are pressing on toward goals of their 
own—presumably as much as they can 
collect. The growing list of Sections is 
repeated here. The Sections are listed in 
order of meeting their goals; and the 
figures indicate percentages of quota at- 
tained on April 17. 


Kentucky (109) 
Lehigh Valley (131) 
Nashville (101) 
Cincinnati (139) 
Columbia (127) 
Philadelphia (113) 
Hawaii (116) 
Rochester (116) 
Ithaca (113) 
Southern Idaho (111) 
Indiana (123) 
Delaware (100) 
Kansas City (102) 
Central Pennsylvania (100) 


District 4 continues in solitary eminence 
—the only District that has exceeded its 
quota, 





UNITED ENGINEERING CENTER 
MEMBER GIVING 


Bu Quota 
E Pledged _ 


Dollars, in millions 








Fig. 1. Member giving for United Engi- 
neering Center as of April 10. 
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ASCE Honorary Member 
Gerard Matthes Dies 


The Society has lost a distinguished 
member and good friend in the death of 
Gerard Matthes, which took place in 
New York City on April 8. He was 85. 


Mr. Matthes had lived in New York 
since 1945 when he retired as director of 
the Waterways Experiment Station and 
consultant to the president of the Mis- 
sissippi River Commission in Vicksburg. 
An authority on flood control, Mr. Mat- 
thes received the War Department’s 
medal in 1944 for Exceptional Civilian 
Service in recognition of his work on 
Mississippi River flood control. He in- 
vented tetrahedral block revetments for 
river banks and improved the system of 
artificial cutoffs for the Mississippi. 

Born in Amsterdam, the Netherlands, 
Mr. Matthes came to the United States 
in 1891 and became a citizen five years 
later. He graduated from Massachusetts 
Institute of Technology in 1895. In his 
earlier career he was with the US. Geo- 
logical Survey, the Reclamation Serv- 
ice (now the Bureau of Reclamation), 
the Miami Conservancy District, and 
Fairchild Aerial Surveys, Inc. For most 
of the period from 1920 until his retire- 
ment in 1945 he was with the Corps of 
Engineers. He directed the first survey of 
the Tennessee River, and was principal 
engineer in the U.S. Engineer Office at 
Norfolk and head engineer in the Office 
of the President of the Mississippi River 
Commission. During the war years he 
was director of the Waterways Experi- 
ment Station. 

Mr. Matthes had been a Member of 
ASCE since 1905 and an Honorary Mem- 
ber since 1945. Author of more than fifty 
articles on river hydraulics, flood con- 
trol, and aerial photography, he was 
awarded the Society’s Norman Medal in 
1949 for a paper on Misssissippi River 
cutofis. Recently Mr. Matthes contrib- 
uted to a widely used handbook of 
American engineering practice. 
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Surveying and Mapping Positions Classified 


At its February 1959 meeting in Los Angeles the Board of Direction adopted as Society 
policy a recommendation of the Task Committee on Surveying and Mapping that four 
major surveying and mapping categories be classified as a part of civil engineering and 
subject to engineering ethics. The four categories so classified are: land surveying, 
engineering surveying, geodetic surveying, and cartographic surveying. Brother B. 
Austin Barry, chairman of the Task Committee on the Status of Surveying and Map- 
ping, gives some of the details of the Board action in the item that follows. 


Certain committees of the Society 
are directed to work at implement- 
ing the Board’s action. The Committee 
on Membership Qualification is asked to 
ascertain how to evaluate the profession- 
al-level experieu:ve of those applying for 
membership or advancement of grade in 
the Society. The Committee on Registra- 
tion of Engineers is directed to work out 
details for assuring appropriate recogni- 
tion of professional experience in sur- 
veying and mapping. The Engineering 
Education Committee is to study the 
amount and type of surveying and the 
emphasis to be accorded it in collegiate 
education. The Committee on Profes- 
sional Practice is to develop the appro- 
priate procedures for handling surveying 
and mapping on a professional basis. 

The implications of the Board’s action 
in Los Angeles are generally clear, al- 
though the guidance of these various 
committees will be needed during the 
transition period immediately ahead. 
ASCE cannot itself dictate to individuals 
or organizations, but should give direc- 
tion and unity to the effort of placing the 
professional work of the four named sur- 
veying-mapping categories in proper per- 
spective. Because ethics must serve as 
the basis of proper operation in the pro- 
fessional area, the Society must use its 


Definition of Professional Positions 


As a guide to the terms used for designating 
the several professional positions in the preceding 
outline, it is thought advisable here to include 
certain definitions. These accord generally with 
the accepted definitions given in the ASCE Man- 
ual No. 34, “Definitions of Surveying, Mapping 
and Related Terms” 1954, but are altered some- 
what to describe more clearly the particular job 
function envisioned in this outline. 


Land or Property Surveyor determines loca- 
tion of land boundaries; prepares maps showing 
shapes and areas of land; divides land into 
smaller tracts, including layout of roads and 
streets and rights-of-way for same to give access 
to smaller tracts; prepares official plats or maps 
of such land subdivisions; prepares and interprets 
land descriptions for incorporation in deeds, 
leases, etc. 


Survey Engineer obtains information for plan- 
ning or developing an engineering project and es- 
timating its cost, often recording such informa- 
tion in form of an engineering map or plat. 


Geodetic Surveyor (or Engineer) plans, per- 
forms, or supervises high-accuracy surveys as well 
as the computations and adjustments thereof, in- 
cluding such as triangulation, traverse, precise 
leveling, and astronomic observations, such sur- 
veys being of a magnitude that the required ac- 
curacy and precision can be obtained only through 
processes that involve figure and size of the earth. 


moral power to bring about adherence to 
proper procedures. The interpretation of 
existing and accepted Canons of Ethics 
that guide all engineering work is now 
specifically needed with regard to sur- 
veying and mapping. The practice of 
competitive-price bidding for surveying 
work of a professional nature must now 
be reassessed in the light of the Board’s 
statement, 

While surveying-mapping education is 
constantly under scrutiny by educators 
themselves and by committees especially 
set up to assess engineering education, 
the Board action brings into focus the pro- 
fessional importance of the subject. As 
mentioned in the Task Committee’s final 
report, the surveying-mapping phases of 
engineering have been neglected in re- 
cent decades. They need to be restudied, 
lest the body of knowledge essential to 
the profession be lost and lest there be 
an acute shortage of competent person- 
nel in this area. The Society’s Engineer- 
ing Education Committee is asked to 
evaluate this matter in proper perspec- 
tive, working up recommendations. 

The Surveying and Mapping Divi- 
sion is now actively cooperating with the 
four committees at work on the proj- 
ects assigned them by the Board. The 
assistance of all members is invited. 


Survey Engineer (Control) plans, performs, or 
supervises surveys and computations of horizontal 
and vertical measurements involving complex net- 
work adjustments, etc. 


Topographic Engineer plans, performs, or 
supervises the construction of topographic maps 
of any scale, contour interval, or accuracy specifi- 
cation, including all surveying procedures and 
calculations required for such map construction; 
determines when and whether ground or photo- 
grammetric surveys or various combinations 
thereof shall be used. 


Photogrammetric Engineer or Photogram- 
metrist plans, performs, or supervises use of 
photogrammetric instruments and techniques, in 
conjunction with various aspects of surveying, 
mapping, resource surveys, and the design of 
photo-interpretation systems, 


Cartographer plans construction and compila- 
tion of charts and maps of small scale; assembles, 
evaluates, selects, and directs plotting of data 
therefor. 


Map Editor performs many functions of the 
cartographer; especially designs form and content 
of maps; designs criteria for symbolization and 
nomenclature; reviews manuscript maps as to 
accuracy, completeness, correctness, and com- 
formity with established standards. 

The titles mathematician, electronic engineer, 
geographer, geophysicist, etc., are not defined 
here specifically, since they are primarily titles 
of persons in allied professions whose work only 
incidentally is in the field of surveying and map- 
ping. 
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Classification Chart for Surveying and Mapping 


I. Land or Property Surveying (Cadastral) 
A. Property and Boundary Surveys* 
B. Subdivision Surveys and Plats* 
C. Public Lands Surveys* 
D. Surveys for Plans and Plats* 
1. Architectural (Building-Site) Surveys 
2. Tax Maps 


Il. Engineering Surveys for Design and Construction 
A. Design Data Surveys (including Route 
Surveys)* 
1. Control, Horizontal and Vertical 
2. Culture and Topography 
3. Profiles and Cross-Sections 
B. Construction Surveys* 
1. Layout Surveys 
2. Quantity and Measurement Surveys 
3. “‘As-Built” Surveys 
a. Utility Surveys 
C. Mine Surveys 


Ill. Geodetic Surveying, Geodetic Engineering, or 
Geodesy (not to be confused with precise plane 
surveying) 

A. Control Surveys, First- and Second-Order Ac- 
curacy** 
1. Horizontal: triangulation, traverse, and 
electronic trilateration 
2. Vertical: spirit and trigonometric leveling 
B. Geodetic Astronomy 
C. Gravity Surveys, Magnetic Declination Surveys, 
Figure-of-the-Earth Studies 


IV. Cartographic Surveying, Cartographic Engineering, 
or Map and Chart Surveying (surveys for construct- 
ing original maps and similar products) 

A. Control Surveys, Third- and Fourth-Order Ac- 
curacy** 
1. Horizontal 
2. Vertical 
B. Topographic-Planimetric Surveys and Maps* 
1, Photogrammetric Aero-Triangulation 
2. Mapping Surveys 
a. Ground-Survey Methods 
b. Photogrammetric Methods 
3. Field-Edit Surveys of Photogrammetric 
Compilations 
C. Hydrographic Surveys** 
1, Soundings: fathometer, hand-lead, sound- 
ing pole 
2. Sounding Fixes: three-point, electronic 
3. Wire-Drag Surveys 
4. Tidal and Current Surveys 


V. Aerial Survey Services 
A. Aerial Photography 
1. Photo-Interpretation 
B. Electrical Measurements for distances and 
position fixes (shoran, etc.) 
C. Airborne Magnetometer Surveys 
D. Radar-Altimeter Profiles and Elevations 


VI. Cartography (not requiring original surveys) 
A. Map Design 
B. Compilation derived from existing source data 
1. Evaluation of Maps and Other Source 
Data 
. Nautical and Aeronautical Charts, Topo- 
graphic and Plainmetric Maps, Special- 
Purpose Maps, etc. 
. Photomaps and Mosaics 
. Relief Maps and Models 
5. Radar-Prediction Charts 
C. Map Editing 
D. Map Reproduction 
1. Engraving or equivalent 
2. Lithography ‘ 


Professional 
Level *** 


Land Surveyor 


Survey Engineer 


Geodetic Surveyor 


or 


Geodetic Engineer 


Mathematician 


Topographic 
Engineer 
Hydrographic 
Engineer 
Photogrammetric 
Engineer 
Survey Engineer 
(Control) 


Geodetic Surveyor 


or 


Geodetic Engineer 


Photogrammetrist 
Photo-Interpreter 


Electronic 
Engineer 

Mathematician 

Geophysicist 


Cartographer 
Geographer 
Map Editor 


Technician or 
Pre- Professional 
Level **** 


Instrumentman 
Computer 
Draftsman 
Tapeman 
Rodman 


Instrumentman 
Computer 
Draftsman 
Tapeman 
Rodman 


Instrumentman 
Observer 
Computer 
Gravimetric 
Operator 
Recorder 
Signalman 
Tapeman 
Rodman 


Plane-Table 
Operator 
Instrumentman 
Observer 
Computer 
Recorder 
Draftsman 
Tapeman 
Rodman 
Stereo- Plotter 
Operator 
Observer 
Recorder 
Computer 
Draftsman 
Leadsman 


Photographer 
Photo-lab 
Technician 
Photo Analyst 
Computer 
Electronic 
Technician 
Magnetometer 
Operator 
Radar-altimeter 
Operator 


Map Compiler 
Mosaicker 
Modeler 
Engraver 
Lithographer 


* Photogrammetric procedures used when applicable on these and other activities. 


** Electronic measuring procedures used when applicable on these and other activities. 
*** See definitions following this outline, Titles listed are intended to be illustrative, not inclusive. 


**** Including some which are normally skilled craftsmen but which sometimes, by reason of special 
training, are properly considered technicians, e. g., rodman, tapeman, leadsman, signalman, ete, 
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EJC Named Sponsor for 
Technical Student Exchange 


Engineers Joint Council has been 
named sponsor for the U.S. Committee of 
the International Association for the Ex- 
change of Students for Technical Experi- 
ence, and its secretariat is now located in 
EJC headquarters at 29 West 39th Street, 
New York 18, N. Y. The association is a 
non-government, non-profit organization 
founded at the Imperial College of Lon- 
don University in 1948 for the purpose 
of providing on-the-job training in for- 
eign industry for student engineers and 
scientists. Its program began with an ex- 
change of 920 students among ten West- 
ern European member countries. By the 
close of 1958 there had been an exchange 
of 39,996 students among the 26 countries 
participating in this international pro- 
gram. 

Since 1955 the association has been 
sponsored by the Institute of Interna- 
tional Education. The change-over to 
EJC sponsorship is made because of that 
organization’s close contact with science 
and engineering as represented by indus- 
try. Under EJC sponsorship, the associa- 
tion will be closely allied with the EJC 
Committee on International Relations. 

Josef Wischeidt Jr., is executive secre- 
tary of the U.S. International Associa- 
tion for the Exchange of Students for 
Technical Experience. 


ECPD Guidance Brochures 


Three new brochures to guide young 
engineers during their first few years 
after graduation are announced by the 
Training Committee of the Engineers’ 
Council for Professional Development. 
Published in support of ECPD’s First 
Five Year program, the brochures have 
been planned to help the young engineer 
find his place in professional practice and 
establish his own professional goals. 

The new publications are “Your First 
Five .Years,”’ a general survey of the 
professional problems facing young engi- 
neers (price:10 cents); “Selected Read- 
ing for Young Engineers” (price: 15 
cents); and “Personal Appraisal Ques- 
tionnaire,” designed to aid the young 
engineer in evaluating his progress 
(price: 10 cents). 

All are available as separate items or 
will be furnished with each purchase of 
the basic reference manual, A Profes- 
sional Guide for Young Engineers. The 
guide includes “The Second Mile” papers 
of William E. Wickenden, Canons of 
Ethies for Engineers, and the Faith of 
the Engineer. Total cost of the 
Guide and brochures is $1.00. All are 
available from ECPD, 29 West 39th 
Street, New York 18, N. Y. 
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1959 Nuclear Congress Draws Civil Engineers to Cleveland 


The attention of civil engineers was at- 
tracted during the 1959 Nuclear Congress 
by several subjects of direct and special 
concern to them. These were waste dis- 
posal, water supply, and site evaluation. 
Such papers, and the resulting discussions, 
emphasized the growing concern of civil 
engineers for the part they must play in 
the rapidly developing atomic power in- 
dustry. 

The 1959 Nuclear Congress, held in the 
Public Auditorium in Cleveland, April 6 
through 10, was actually a coincidence of 
several different meetings: the Fifth Nu- 
clear Engineering and Science Conference, 
the Atomic Energy Management Confer- 
ence, the Seventh Hot Laboratories and 
Equipment Conference, the Atomfair, and 
a meeting of the Nuclear Energy Writers’ 
Association. ASCE was a sponsor of and 
participant in the Nuclear Engineering 
and Science Conference. 

The extensive program, which brought 
together the interests of many disciplines 
—engineers, physicists, chemists and 
mathematicians, for instance—was de- 
signed for exchange of information in the 
various professional fields. The civil 
engineering parts of the program were ar- 
ranged through the efforts of James G. 
Terrill, Jr., the ASCE program repre- 
sentative, and presided over by ASCE 
Members Conrad Straub and Wendell R. 
LaDue. 


Waste Disposal Discussed 


Radioactive waste disposal has posed a 
major obstruction to the development of 
nuclear plants. The experience obtained 
in several installations was discussed dur- 
ing the Cleveland Congress. A compari- 
son of the design considerations and per- 
formance results of the radioactive waste 
disposal plant at Shippingport was pre- 
sented by J. R. Lapointe, W. J. Hahn, 
and E. D. Harward. Their paper reported 
that operation difficulties encountered 
have resulted in redesign of portions of 
the system. The new design was dis- 
cussed. 

The disposal of reactor waste into 
underground salt cavities was described 
by Shosei Serate and E. F. Gloyna, A.M. 
ASCE, the University of Texas. This 
paper gave new insight into the stress 
redistribution around the underground 
cavities, as functions of the cavity depth 
and strength of salt in physiochemical 
effects of the waste on the walls of the 
cavity. 

Disposal of radioactive waste from 
nuclear power ships has been studied 
to some extent. The result of these 
studies was presented to the Congress by 
James M. Smith, Jr. Such studies indi- 
cated that it would be possible to effect 
safe and economic release of such wastes 
directly to sea, with reasonable limita- 
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tions near land. In streams, however, the 
situation is quite different, as discussed 
by R. F. Foster, who expressed the need 
for biological monitoring of radioactive 
wastes in streams, with the particular 
concentration of certain isotopes. 


Contamination of Water Supplies 


That it will be necessary to develop 
some emergency procedures in case of 
accidental release of liquid radioactive 
waste from a nuclear reactor into a source 
of water supply was suggested by Ernest 
D. Harward, J.M.ASCE, of the US. 
Public Health Service. Several technical 
approaches useful in developing emer- 
gency procedures were suggested. This 
was related to a paper by Gerhard Klein, 
who has been making studies on the 
potability of water following a nuclear 
attack. As Dr. Klein pointed out, the 
uncertainties of pre-attack estimates of 
radiological concentrations have made 
necessary the establishment of certain 
basic concepts in the formulation of emer- 
gency criteria for drinking water and 
in the development of new avenues of 
approach. 

Water supply is one of the factors re- 
ceiving continued study in site selection 
for nuclear projects. An evaluation study 
was given by G. R. Hagee, B. Branson, 
A. 8. Goldin, G. J. Karches and C. P. 
Straub, A.M. ASCE, all of the Robert A. 
Taft Sanitary Engineering Center in 
Cincinnati. 

The major address at the All-Congress 
Banquet was presented by Herbert F. 
York, Director of Research and Engi- 
neering of the U.S. Department of De- 
fense. Dr. York presented a very interest- 
ing account of the relationship between 
nuclear energy and the activities of the 
space agency in the recent Project Argus. 
This nuclear fission project, in space, has 
presented scientists with much new in- 
formation that is currently being studied. 

Inquiries regarding papers, and orders 
for such papers, should be sent to the 
American Society of Mechanical Engi- 
neers, 29 West 39th St., New York 18, 
N. Y. ASME was the manager for the 
1959 Congress. 


ASCE Will Manage 1960 Congress 


It is anticipated that the program for 
the 1960 Nuclear Congress, to be held in 
New York City, April 4 through 8, will 
feature a program of considerable value to 
civil engineers. For this congress, ASCE 
has been invited to serve as the managing 
society. The Coliseum, in New York, will 
be the site for this large-scale operation. 
Twenty-seven engineering and scientific 
organizations participate in the congress, 
which is coordinated by the Engineers 
Joint Council. 


A Step Toward Unity 


As a step toward unity of the engineer- 
ing profession, the American Society of 
Mechanical Engineers announces that in 
the future members of twenty-one sister 
engineering societies will be weleome to 
attend general meetings of ASME with- 
out paying a registration fee. At confer- 
ences sponsored by any of ASME’s Pro- 
fessional Divisions, they will pay the same 
fee charged ASME members, usually 
one-half of the non-member rate. The 
twenty-one groups are those represented 
on Engineers Joint Council or Engineers 
Council for Professional Development. 


ASCE Protests Fee 
Limitation in Bill 

ASCE is protesting an engineering fee 
limitation proviso in a Department of 
the Interior appropriations bill, HR 5915. 
The limitation, not heretofore carried in 
any appropriation bill, provides in SEC. 
401 “Not to exceed 5 per centum of the 
cost of any project constructed under the 
appropriations contained in this Act may 
be expended for engineering and design 
of the project.” This bill does not cover 
Bureau of Reclamation projects. 

The bill is before the Senate Commit- 
tee on Appropriations. In the name of 
the American Society of Civil Engineers, 
Executive Secretary Wisely has wired a 
protest against this provision to Senator 
Carl Hayden, chairman of the Senate 
Appropriations Committee. 


New Edition of “Who's 


Who in Engineering” 


The 1959 edition of Who’s Who in 
Engineering, a comprehensive biograph- 
ical reference on the nation’s leading 
engineers, has just been published. About 
18,000 engineers are covered in this 
eighth edition. The volume also includes 
a directory of engineering and engineer- 
ing-connected groups at both state and 
national level, and alphabetical and geo- 
graphical indexes. The reference is de- 
signed to serve a wide area, not only of 
the engineering profession but also of 
individuals and organizations connected 
with engineering. 

Who’s Who in Engineering is pub- 
lished by the Lewis Historical Publishing 
Company, Inc., 265 West 14th Street, 
New York 11, N. Y. 
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EJC Directory of 
Engineering Societies 


Publication of the 1959 Engineering 
Societies Directory—the most compre- 
hensive in the United States and the 
first since June 1956—is announced by 
Engineers Joint Council. The Directory 
provides basic information on interna- 
tional, national, regional, state, and local 
engineering groups. It also includes the 
address of the society, the secretary, the 
membership, and publications relating to 
the organization. In addition, it gives in- 
formation on the structure of Engineers 
Joint Council, and includes Canons of 
Ethics for Engineers and the Faith of 
the Engineer. 

The Directory sells for $3.50, and is 
available from Engineers Joint Council, 
29 West 39th Street, New York 18, N. Y. 


Early Transactions 
Volumes Obtainable 


The feasibility of reproducing the first 
ten volumes of ASCE Transactions 
(1872-1881) has been studied. It has been 
decided that these historic volumes could 
be reproduced at a cost that would per- 
mit a top price of $150 for the ten- 
volume set. If more than 100 engineers, 
or libraries, indicate an interest in ob- 
taining such a set, the project will be 
undertaken. If the endeavor is successful, 
other rare volumes of TRANSACTIONS will 
be reprinted. 

Engineers interested in obtaining the 
ten-volume set should write to the Exec- 
utive Secretary of ASCE, 33 West 39th 
Street, New York 18, N. Y. 


EJC Establishes 
Transportation Panel 


As a first step toward recommending a 
national transportation policy, Engineers 
Joint Council has established an eight- 
een-man panel to study existing diffi- 
culties and explore broad principles of 
coordinating the nation’s major fields of 
transportation. In recognition of the need 
for such a policy, EJC President Enoch 
R. Needles recently called a meeting of 
representatives of all major fields of 
transportation, including railways, air- 
ways, highways, pipelines, and water- 
ways, to discuss possible action. 

The panel set up at the meeting has 
voted to explore the situation and de- 
termine how EJC might best assist in 
formulating a transportation policy. Mr. 
Needles was elected temporary chairman 
of the panel. 
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Newly formed Water Resources Coordinating Committee meets with Technical 
Division representatives. Chairman Finley B. Laverty (third from left, seated) receives 
suggestion from Col. L. B. Feagin (left), chairman of Waterways and Harbors Division. 
Also shown are Members George J. Vencill and Richard R. Kennedy (seated) and Don 
P, Reynolds, William W. Donnan, and Maurice L. Dickinson (standing). 


Coordinating Committee in Water Resources Field 


The widespread concern for the water 
resources of our nation is shared by 
ASCE members in many specialty fields. 
Five of the Technical Divisions devote 
much of their effort to development, 
utilization, and conservation of water. 
In recent months attention has been 
given to better coordination of such 
efforts of our membership, as it serves 
on committees, in arranging conferences 
and convention sessions, and in the publi- 
cation of vital information. 

The ASCE Board of Direction has 
created the Water Resources Coordinat- 
ing Committee. In operation since the 
first of the year, this small but repre- 
sentative group of members is striving to 
assure complete coverage of the areas of 


civil engineering concern in water re- 
sources, to minimize duplication of 
activities, to stimulate more effective co- 
operation with other professional groups 
in the same field, and to enhance the 
opportunity for civil engineers to become 
even more effective in solving major 
water resources problems. 

Current efforts of the Coordinating 
Committee are directed toward improved 
structure of the several Technical Divi- 
sions. Effective communication with the 
Divisions is assured by overlaping mem- 
bership, with Division Executive Com- 
mittee members serving as representa- 
tives of their Divisions on the Coordi- 
nating Committee. The results will be 
reported to the membership. 


ASCE Sponsors Exchange of U.S. and Russian Engineers 


An exchange of United States and 
Russian soil mechanics and foundation 
engineers has been arranged for this 
summer. Co-sponsors of the exchange are 
ASCE, the Highway Research Board, and 
the U. S. National Council on Soil Me- 
chanics and Foundation Engineering. 

Arriving in the United States on May 
31, the Russian engineers will take part 
in four regional seminars, to be held at 
Princeton University, Massachusetts In- 
stitute of Technology, the University of 
Illinois, and the University of California 


(Berkeley campus). The local committee 
chairmen responsible for arrangement of 
the seminars are Professors G. P. Tsche- 
botarioff, T. W. Lambe, R. B. Peck, and 
H. B. Seed. Visits to New York, Wash- 
ington, Chicago, and the AASHO Test 
Road at Ottawa, Ill., have also been ar- 
ranged. ASCE members interested in 
participating in the regional seminars 
may contact the local chairmen directly. 

The return visit of the US. delegation 
is tentatively scheduled for late August 
or early September. 
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Division Doings 





Irrigation and Drainage Division 

A joint conference of the American 
Meteorological Society and the ASCE Ir- 
rigation and Drainage Division is set for 
August 27-29 at the Albany Hotel, Den- 
ver, Colo. Its theme will be the particu- 
larly timely subject of “Weather Modi- 
fication by Artificial Means.” All the 
speakers are nationally known authori- 
ties in the field, which assures a worth- 
while program. 

Engineers are urged to bring their fam- 
ilies and enjoy Colorado’s “Rush to the 
Rockies” Centennial Celebration, which 
will be in full swing at the time of the 
conference. This celebration will recall 
the 1859 mining boom when rich gold 
and silver lodes were discovered in the 
Rockies. 

General conference chairmen are N. A. 
Christensen, Director, School of Civil 
Engineering, Cornell University, and 
Robert D. Elliott, President, North 
American Weather Consultants. Local 
chairman is Robert L. Mueller, Armco 
Drainage and Metal Products, Inc., Den- 
ver, Colo. 


Highway Division 

Testing of materials is done by estab- 
lished laboratories, but there is a gap be- 
tween the experienced materials engi- 
neer’s knowledge and that of relatively 
inexperienced engineers, especially the 
young men just out of college. To bridge 
this gap data on the significance of tests 
for highway materials have been assem- 
bled in Proceedings Paper No. 1385, 
which is part of the Journal of the High- 
way Division, Vol. 88, No. HW 4, Sep- 
tember 1957. This paper contains discus- 
sions of what are considered to be basic 
tests in the areas of Soils, Bituminous 
Materials, and Concrete and Concrete 
Aggregates. Each discussion was re- 
viewed by a great many practicing high- 
way engineers, and appropriate changes 
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were made in the discussions. The paper 
was prepared by the Highway Division’s 
Committee on Significant Tests for 
Highway Materials. 

Experienced engineers will find little 
new in Paper No. 1385, but it can serve 
as a readily available reference and as 
substantiating evidence when decisions 
must be made on reports submitted by 
the materials engineer to the executives. 

The committee is interested in know- 
ing how the material already prepared 
is used. Should it complete the discus- 
sion of the basic tests in the remaining 
highway materials areas? Should it con- 
tinue by providing discussions on the less 
common but usually accepted tests and, 
finally, by discussing the not usually ac- 
cepted and uncommon tests? An indica- 
tion of the extent of use of Paper No. 
1385 would help the committee in its de- 
cision. Comments should be sent to Prof. 
Taylor D. Lewis, School of Civil Engi- 
neering, Cornell University, Ithaca, N. Y. 


Structural Division 
Organizes New Committees 


A new Committee on Buildings is be- 
ing organized within the Structural Divi- 
sion, with the overall aim of advancing 
the profession of structural engineering in 
the building field. Specifically, the Com- 
mittee will: (1) Make recommendations 
leading to improved relationships be- 
tween the engineer and others who par- 
ticipate in design and construction in the 
building field; (2) review and correlate 
technical problems in the building field, 
for the purpose of recommending action 
and study by the committee or in co- 
operation with other ASCE committees; 
and (3) encourage the dissemination of 
knowledge in the building field. 

In addition to the administrative com- 
mittee, under Chairman Roy Johnston, 
three tentative task committees are be- 


Green Hall, one of 
the new dormitories 
on Colorado State 
University campus— 
headquarters for the 
Hydraulics Confer- 
ence, July 1-3—is 
shown here. The 
Conference Program 
is in this issue (page 
70). 


ing formed. These are on Interprofes- 
sional Responsibilities, with Al Miller 
chairman; Structural Design Methods, 
with Milo S. Ketchum chairman; and 
the Study of Specifications and Building 
Costs, with Charles Yoder serving as 
chairman. 

Of special interest to structural engi- 
neers will be a Symposium on Plastic De- 
sign in Steel, to be held at Queen’s Uni- 
versity, Kingston, Ontario, June 15-19. 
Dr. M. R. Horne, of Cambridge Uni- 
versity, will be the leading speaker. Sub- 
jects covered will range from fundamen- 
tal concepts to economics and general 
status, with examples from both Britain 
and the United States. Inquiries about 
the Symposium may be addressed to Dr. 
H. W. Curran, Director of Extension, 
Queen’s University, Kingston, Ontario, 
Canada. 


Soil Mechanics and 


Foundations Division 


The Soil Mechanics and Foundations 
Division is making it possible for mem- 
bers to participate more actively in in- 
ternational soils activities through co- 
operation of the Division with the United 
States National Council on Soil Mechan- 
ics and Foundation Engineering. The Di- 
vision is setting up a roster that will 
amplify the list of members formerly 
enrolled in the U.S. National Council. 

All members currently listed with the 
US. National Council will automatically 
be included in the new roster. Other 
members of ASCE who wish to be in- 
cluded in this roster, as well as on the 
roster of the Soil Mechanics and Founda- 
tion Division, may do so by sending their 
name, position, firm or organization, and 
mailing address to Mr. John Lowe, III, 
Secretary for International Activities, 
Soil Mechanics and Foundations Divi- 
sion, 62 West 47th Street, New York 36, 
No.2. 

Among the advantages of being listed 
on the proposed roster are the receipt 
of information on international confer- 
ences, and the privilege of purchasing at 
discount some of the publications of the 
International Society, and the other na- 
tional societies of that organization. 

The Soil Mechanics and Foundations 
Division has arranged this change-over to 
simplify administrative matters, and to 
provide broader representation of United 
States engineers in the activities of the 
International Society. The aim of the In- 
ternational Society is the promotion of 
international cooperation among scien- 
tists and engineers in the field by spon- 
soring international conferences; by 
creating permanent research committees; 
by publishing a biennial list of members; 
and by promoting the publication of 
abstracts, 
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home for the Five Founder Societies as 
well as several other engineering socie- 
ties, will be an 18-story building across 
from the United Nations Park. 

Among the Five Founder Societies, 
ASCE ranks fourth in the percentage 
of goal pledged, with $340,000 still to go. 
Here is an opportunity for younger 
members to get in and push. An offer to 
help will get you acquainted with those 
on committees in your Local Section. 
Perhaps you can call on engineers on an 
informal basis rather than as a job seeker 


The Younger Viewpoint 


Committee on Junior Member Publications 


Milton Alpern, Chairman; 3536 Northview Ave., Wantagh, L. I., N. Y. 


Zone ! Zone Il Zone Ill Zone IV 


Rodney P. Lundin 
9744 Quakertown Ave. 
Chatsworth, Calif. } 


Walter D. Linzing 
4751 No. Paulina 
Chicago 40, Ill. 


Albert C. Nelson 
250 N.E. 51st Street 


Louis K. Walter, Jr. 
320 Market Street 





Kenilworth, N. J. Miami, Fla. 


Salary expected? How often have 
you stumbled over this question on em- 
ployment application forms? Many of 
us have encountered it several times, 
and on each occasion it arouses doubt 
and uncertainty. 

C A. Rambow, J.M. ASCE, of the 
University of Wisconsin, has put his 
thoughts on paper. He writes us as fol- 
lows: 

“T would like to throw out a question 
for the “Younger Viewpoint,” and hope 
to get some opinions from readers of 
Civit ENGINEERING. 

“The problem is this: what does one 
do with the question, “Salary expected,” 
or something of the sort, which frequent- 
ly appears on employment application 
forms. My most recent clash with this 
was with a state government, which 
wrote back after I had answered the 
question with the word “open,” and 
specifically requested the minimum sal- 
ary I would accept. 

“If a person names a figure, does this 
violate Section 4 of the Code of Ethics? 

“How can an employer expect a rea- 
sonable answer from a person who knows 
nothing of the nature, location, or even 
the existence of the position for which he 
is applying? What do employers want 
this information for, if they use it for 
purposes other than that of choosing the 
applicant on a price basis? 

“T don’t recall seeing any discussion on 
this in recent years, but if ASCE has any 
policy in the matter I would certainly 
like to know about it.” 

This is an interesting point and one 
that nearly all of us have faced at some 
time. Your comment will be helpful. 


Computer Talk 

Word length—fixed or floating point— 
data cards—input—arithmetic unit— 
these and other terms in “computer talk” 
are becoming familiar words to a group 
of civil engineers in Washington, D. C. 
As a service to ASCE members in the 
area, the National Capital Section Jun- 
ior Member Forum is sponsoring a course 
in electronic computers. Entitled “Using 
Electronic Computers in Civil Engineer- 
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ing,” the course will emphasize the train- 
ing of the civil engineer in the capabili- 
ties of small computers. Since many 
agencies and consulting firms have access 
to computers, the course will be valuable 
to the participating engineers by sup- 
plying them with the background need- 
ed for distinguishing which of their prob- 
lems can profitably be solved with the 
aid of a computer. 

Included in the course will be details 
on costs and economics of computers. Of 
particular interest to the Washington en- 
gineers will be information on the rental 
of computer time on an hourly basis in 
the D. C. area. 

Practical work sessions with the com- 
puters are a feature of the twelve-session 
course. Several companies have made 
available their computers, and sessions 
will be conducted in the various offices 
in the downtown Washington area. In- 
structors for the sessions will be promi- 
nent local computer experts. 

Another service to younger members is 
being offered by the Metropolitan Sec- 
tion Junior Member Forum. A review 
course for Part III of the New York 
State Professional Engineering License 
Examinations is being sponsored by the 
Forum’s Education Committee. 

Offering valuable assistance to candi- 
dates for the P. E. license, the review 
course will feature brush-up work on en- 
gineering economics and structural engi- 
neering. Also included in the thirty-hour 
course will be review sessions on engi- 
neering ethics, surveying, hydraulic engi- 
neering, fluid. mechanics, and sanitary 
engineering. Instructors for the course 
will be men with teaching and engineer- 
ing experience, well qualified to present 
their respective topics. 

It is hoped that these two projects will 
stimulate interest among other Junior 
Members to develop similar programs 
throughout the country. 


United Engineering Center 


Soon, a monument to the entire profes- 
sion of engineering will rise on United 
Nations Plaza in New York City. The 
United Engineering Center, the new 


or a salesman. You may make some new 
friends—and you will really be helping 
toward a United Engineering Center, of 
which you can be proud for all your pro- 
fessional life. 





ASCE ENGINEERING 
SALARY INDEX 


(Prepared Semiannually ) 


Consulting Firms 


Ciry Current Previous 
22 


Houston 
Kansas City 
Los Angeles 
Miami 

New Orleans 
New York 
Pittsburgh 
Portland (Ore.) 


San Francisco 


REGION 
I, New England 


V, West 
VI, Fa 











Sole purpose of this Index is to show salary 
trends. It is not a recommended salary scale. Nor 
is it intended as a precise measure of salary 
changes. The Index is computed by dividing the 
current salary total for ASCE Grades I, II and 
III by an arbitrary base, The base is $15,930. 
This is the total of salaries paid in 1956 for the 
equivalent Federal Grades GS5, GS7 and GS9. 
Only the annual base entrance salaries are used 
in these calculations. Index figures are adjusted 
semiannually and published monthly in Crvm En- 
GINEERING, Latest survey was January 31, 1959. 





ASCE Membership as of 
April 9, 1959 
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1959 Washington Award 
Goes to James R. Killian 


James R. Killian, Jr., President Eisen- 
hower’s first Special Assistant for Science 
and Technology, is 1959 winner of the 
Washington Award. The award is being 
presented to Dr. Killian at a dinner spon- 
sored by the Washington Award Com- 
mission in Chicago on April 13. He will 
be the featured dinner speaker. 

Dr. Killian was president of Massa- 
chusetts Institute of Technology from 
1949 to 1958, when he was called to 
Washington to accept the newly created 
post in the President’s Cabinet. The ci- 
tation accompanying his award reads, 
“For exceptional leadership and achieve- 
ment in scientific and technological edu- 
cation and distinguished service to his 
country and mankind.” 

The Washington Award is conferred 
on the recommendation of the Washing- 
ton Award Commission, representing the 
four Founder Societies and the Western 
Society of Engineers. It was established 
and is administered by the Western So- 
ciety of Engineers. 


Film Sought for Movie 
On Civil Engineering 


A task committee appointed by the 
Board of Direction last October is seek- 
ing color film footage that can be adapted 
to the production of an ASCE motion 
picture on the theme, “The Civil Engi- 
neer at Work,” for use in public rela- 
tions and in engineering education. 

Working with a modest appropriation 
from the Voluntary Fund, the commit- 
tee, headed by former Director R. Rob- 
inson Rowe, states that it will welcome 
contribution or loan of appropriate color 
film on civil engineering projects from 
which sequences could be copied and 
supplemented with some new film for 
continuity of the completed picture. Con- 
tributed film would be filed and cata- 
logued in the Society’s library ; borrowed 
film would be returned uncut after partial 
copying. Other members of the commit- 
tee are Director John E. Rinne and 
former Director Robert H. Sherlock. 

The program was authorized on a trial 
basis, with a series implied if the first is 
successful—all to be appropriately titled 
to the theme. The first will cover the 
broad field of civil engineering generally, 
while later releases may be more special- 
ized. All will contemplate projection on 
television, before civic and fraternal 
groups, and to students interested in civil 
engineering as a career. 
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Specifically, film is wanted in every 
major field of civil engineering, particu- 
larly planning, design, construction, oper- 
ation and maintenance aspects. Atomic 
energy plants and missile stations will be 
included as well as the more traditional 
civil engineering fields. Preference will be 
shown for takes at instructive, critical, 
or dramatic stages, particular if engi- 
neers are shown, or if their direct con- 
nection with the scene can be expressed 
on the sound track. 


The ASCE film, as edited and released, 
will give full credit for all film used, 
whether contributed or borrowed. Films 
for the project should be shipped di- 
rectly to the chairman, R. Robinson 
Rowe, 2701 Third Ave., Sacramento 18, 
Calif., with full and definite instructions 
on (1) authorship or ownership to be 
credited in title frames, (2) permission 
to copy and use selected sequences, and 
(3) address and deadline for return of 
loan film. 





SOCIETY AWARDS AND 


DANIEL W. MEAD PRIZES: 
FREEMAN FELLOWSHIP: 
ERNEST E. HOWARD 


AWARD: 


ASCE RESEARCH FELLOWSHIP: 


FELLOWSHIPS AVAILABLE 


1960 contest closes May, 1, 1960. See 1959 
Official Register, page 143. 


1960-61 (closing date pending). See Official 
Register, page 154. 


1960 award closes Feb. 1, 1960. See Official 
Register, page 142. 


1960 award closes March 15, 1960. See Official 
Register, page 156. 





Engineering Societies Personnel Service Elects Officers 


The San Francisco Advisory Committee of ESPS named officers for its 33rd year, 
from representatives appointed by the local sections of the Founder Societies, at a 
recent meeting attended by Ernest O. Kirkendall, national president of ESPS, and 
H. Newell Appleton, national director. Shown here (left to right. seated) are L. A. 
Norman, representing AIME (resigning); Dr. Kirkendall, executive secretary of AIME; 
Ben L. Raffin, vice-chairman of ESPS, representing ASCE; Mr. Appleton, assistant 
secretary of AIME; and Richard M. Stewart, treasurer, ESPS, representing AIME. 
Standing are J. R. Decker, Western representative of ESPS; Charles K. Lewis, assis- 
tant treasurer, ESPS, representing San Francisco Engineers Club; Eric Salo, secre- 
tary, ESPS, representing ASME; Martin W. McLaren, assistant secretary, ESPS, rep- 
resenting AIEE; Harvey N. Skow, representing AIEE (resigned); A. B. Sabin, 
consultant, guest: and Newton D. Cook, manager, ESPS. 
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NOTES FROM 


THE LOCAL SECTIONS 





(Copy for these columns must be received by the fifth of the month preceding date of publication) 


Jerry S. Dobrovolny, associate professor 
of general engineering at the University 
of Illinois, spoke on “The Impact of En- 
gineering on the Civil War” at the Cen- 
tral Illinois Section’s March meeting. 
Professor Dobrovolny became interested 
in the subject when appointed to a com- 
mittee to investigate the feasibility of a 
course for non-engineers in the philoso- 
phy of engineering. Although the course 
met with something less than eager ac- 
ceptance by non-engineers, there was so 
much interest among engineering stu- 
dents that there are now four classes in 
the subject. 


The Lehigh Valley Section held its 
annual joint dinner meeting with the Le- 
high Valley section of the American 
Welding Society on March 2. Carl L. 
Kreidler, chief engineer of Lehigh Struc- 
tural Steel Company, Allentown, Pa., 
discussed the fabrication and erection of 
the steelwork for Pan American’s new 
$8,000,000 passenger terminal now being 
built at N. Y. International Airport to 
accommodate jet plane traffic. Attorney 
William B. Joachim, Jr., member of Beth- 
lehem’s newly formed Charter Commis- 
sion Study Group, gave a short talk on 
the citizen’s responsibility in present-day 
politics. He invited engineering sections 
to participate more actively in local 
government. 


The Vermont Branch of the Maine 
Section held its first meeting of the new 
year recently. Those attending heard a 
panel discussion on “The Engineer as a 
Professional Man—Vermont Registra- 
tion.” The panel consisted of Stephen 
Knight, moderator; Prof. Walter D. 
Emerson, secretary of the Vermont Board 
of Engineer Registration; Prof. Clarence 
J. Douglas, Department of Civil Engi- 
neering at Norwich University; Dr. 
Elmer Munger, Department of Civil En- 
gineering at Norwich University; and 
Robert D. Patterson, of the Vermont 
Structural Steel Corporation. A lively 
discussion period followed. 


A recent meeting of the Maryland Sec- 
tion heard E. A. Carlson, of the Chesa- 
peake & Potomac Telephone Company 
of Maryland, report on construction of 
the distant early warning, radar network 
in the Arctic Circle. It was followed by an 
illustrative film. The film, a documentary 
relating the hazards and hardships en- 
countered in the construction of the huge 
project along the Arctic frontier, brought 
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home to the members the magnitude and 
importance of the work. 


Elsie Eaves, the first woman member 
of ASCE, addressed the annual dinner of 
the Metropolitan Section at the Tavern- 
on-the-Green in Central Park, March 16. 
Miss Eaves, as manager of the Business 
News Department of Construction Daily, 
Engineering News-Record, and Construc- 
tion Methods and Equipment, runs the 
largest research and statistical depart- 
ment in industrial journalism. In her talk 
she told how both history and today’s 
technology encourage the entry of women 
into engineering. Statistics cited by Miss 
Eaves indicated that this is true through- 
out the world, especially in Russia, 
where 29 percent of professional engi- 
neers are women and 40 percent of tech- 
nicians are women. The currently pro- 
jected Narrows Bridge was the topic at 
the annual dinner meeting of the Sec- 
tion’s Junior Member Forum. Addressing 
the 150 engineers present, Edward Alcott, 
executive director of port development 
for the Port of New York Authority, 
discussed the planning of the $320 million 
project. The bridge will connect Brook- 
Ivn and Staten Island, serving as a by- 
pass south of Manhattan. Engineering 
problems involved in the design of the 
bridge, which will have the world’s long- 
est span (4,260 ft), were discussed by Mil- 
ton Brumer, partner in Ammann and 
Whitney. The bridge will have two levels 
with a total of twelve vehicular lanes. 


Col. Charles B. Schweizer, district engi- 
neer of the St. Louis District, U. S. 
Army Corps of Engineers, moderated a 
panel discussion on the $133,000,000 St. 
Louis Flood Protection Project at the 
March meeting of the St. Louis Section. 
He was introduced by Henry S. Miller 
(right), president of the St. Louis Sec- 
tion. The panel included E. E. Bloss, El- 
mer E. Schake, M. F. Lamm, Frank Kriz, 
and W. Q. Kehr. 





At its first meeting of the season, on 
March 3, the Mexico Section held in- 
stallation exercises for its 1959 officers. 
They are Miguel Montes de Oca, presi- 
dent; Gustavo L. Ramirez, vice presi- 
dent; and Humberto J. Benet, secretary- 
treasurer. Later, Guillermo Salazar 
Polanco showed colored slides made dur- 
ing a recent visit to USSR and Europe. 


At a recent meeting, the Oregon Sec- 
tion awarded H. Loren Thompson, part- 
ner in the Portland firm of Stevens 
and Thompson Engineers, a gift in ab- 
sentia for his expert handling of the 
Society’s 1958 Convention at Portland. 
Al Skelton, division engineer in the Ore- 
gon State Highway Department, received 
a Life Membership Certificate. In the 
featured talk Dr. Donald Pickering of the 
University of Oregon’s Medical School, 





Life memberships were presented at the March meeting of the Kansas City Section 
to R. C. Gibson, C. Kelsey Mathews and Bert R. Mullen. The life members and their 
sponsors are, left to right. Roy F. Warner, R. C. Gibson, C. Kelsey Mathews, Russell 
G. Kincaid, Bert R. Mullen, and Roy G. Schwamb, 
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Prominent engineers at the all-day annual conference of the 
New England Council, held at the University of Connecticut 
on April 4, were (left to right) Ayres C. Seaman, Connecticut 
Section president; Ernest A. Dockstader, Massachusetts Sec- 
tion president; Dean Weston S. Evans, District 2 Director: and 
Executive Secretary William H. Wisely, guest speaker at the 
luncheon meeting. Other featured speakers included William 
S. Wise, director of the Connecticut Water Resources Com- 
mission; William G. Shannon, Soil Conservation Service; 
Prof. T. William Lambe. Massachusetts Institute of Technology: 
J. Burch McMorran, superintendent of Public Works for New 
York State; and Norris C. Andrews, of the New Haven City 
Plan Commission. The Connecticut Section was host. 


pointed out the need for additional leg- 
islation and support in “matching” funds 
for further development of the Medical 
School. At the recent annual banquet of 
the Oregon State College Student 
Chapter, Dr. John Swarthout, dean of 
faculty at Portland State College and 
former professor of political science at 
Oregon State College, spoke on the prob- 
lems involved in establishing a sound 
foreign policy. 


March 24 was Civil Engineering Day 
in the year-long program of community 
activities celebrating Pittsburgh’s 200th 
Anniversary. Special afternoon and eve- 
ning meetings—at which both the Presi- 
dent, Francis S. Friel, and Executive 
Secretary, William H. Wisely, of ASCE 
spoke—were sponsored jointly by the 
Pittsburgh Section of ASCE and the 
Pittsburgh Bicentennial Association. At 
the afternoon session, a group of 400 
Pittsburgh area high school students, 
chosen carefully for their interest in 
science and engineering subjects, heard 
Mr. Wisely speak on the subject of civil 
engineering as a career. Touching on some 
of the major projects of the civil engi- 
neer, such as dams, bridges, highways and 
Philadelphia Section engineers turned out for the regular March meeting to hear C. buildings, Mr. Wisely said that many of 
Roger Denison (center), coordinator of research for the Maritime Commission of the the wake of the ivi engineer de uel 
Department of Commerce, speak on “The Need for Port Development and Desirable seem spectacular, but nevertheless take 
Objectives.” Flanking Mr. Denison, from left to right, are Commissioner Thomas C. on the proportions of miracles—water 
Brown, director of port operations for the City of Philadelphia; Brig. Gen. J. Alex today is mankind’s cheapest commodity, 
Crothers, director of port development for the Delaware River Port Authority: Robert aheut Gve conte per ton. In the evening 
L. Taylor, president of the Port of Philadelphia Maritime Society; and Maj. Gen. H. B. Francis 8. Friel delivered a public ad- 
Vaughan. Jr., president of the Section. dress on the role of the military and civil 

engineer in the development of Pitts- 
burgh. He said that many cities today are 
experiencing the pangs of too-rapid de- 
velopment, resulting in the traffic situa- 
tion, which he called “the greatest 
domestic problem with which we are 
faced.” In closing he urged more inten- 
sive study of public transit as a solution. 


Follow-up to the Spring meeting of the San Francisco Section’s Construction Division, 
held on March 19, was a field trip to the stadium site of the new home of the San 
Francisco Giants (in background). Guide for the 60 members and guests was J. P. 
Silvestri (in foreground), of Charles L. Harney Inc., the general contractor. Archi- 
tect John Bolles was featured speaker at the dinner preceding the tour. 


Following a tradition of long-stand- 
ing, the technical program at the annual 
meeting of the St. Louis Section was 
sponsored by the Student Chapter at 
Washington University. It included the 
presentation of Student Awards and a 
talk, illustrated with movies and slides 
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Photo of USAF B-58 Bomber courtesy Convair Division, 
General Dynamics Corp., Ft. Worth, Texas 


When a jet pilot touches his bird down on a 
bed, it means that he has landed tons of high 
speed aircraft on a concrete runway — a run- 
way which must withstand tremendous forces 
and weight repeatedly for today’s flying re- 
quirements. 


These runways must have high quality, well 
consolidated concrete. Dart’s screed battery of 
high-cycle vibrators with in-head motors offers 
contractors the means to produce the quality 
concrete to meet these demanding specifications 
...and with less manpower, less time lost, 
lower costs and greater performance than ever 
before made possible. 


FOR EXAMPLE: Dart’s last screed job for a 
SAC runway extension used 13 Model DHC- 
100 high-cycle vibrators hooked into a 15 KW 
generator. This vibrator battery, operating over 
a 25’ width and consolidating concrete with a 
minus 112” slump, 34” depth and a 22” ag- 
gregate, handled all the concrete 2 mixers and 
the spreader could produce on deep bed and 
very low slump. 

Specify DART on your next large highway, 
dam, runway or launching pad job. Write for 
details or see your nearest DART distributor. 
There are 87 authorized DART sales and serv- 
ice branches in the U.S.A. 


es 





Four Reasons to Specify Dart Vibrators: 


In heavy pours, high-cycle vibrators must be removed from con- 
crete while motor is running. DART’s DHC-100 high cycle 
vibrators eliminate burn-out problems common to most other 
vibrators. Dart units may be removed without the concrete acting 
as a coolant. 


Easy to service. DART's high-cycle vibrators have a complete 
removable motor section assembly, taken off and replaced in 
minutes. Only the motor section need be carried as a service item 
and is easily carried in a service kit. 


Versatile, DART high-cycle vibrators may be used in either 
screed battery for wide pours or may be detached and used con- 
ventionally merely by adding additional lengths of pre-loaded 
handling hose and switch. 


Complementing “pan” vibration, the DART high-cycle vibrators 
may be installed at rail or form at each side to produce quality 
consolidation. Easily powered by one small 3 KW 180 cycle 
generator. 


IF IT VIBRATES DART MAKES IT! 
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Maintenance is practically zero! ‘“K&M’’ Asbestos-Cement Pressure Pipe is non- 
electrolytic, non-tuberculating, and corrosion-resistant. Pumping costs remain constant. 
Never increase with the age of ‘‘K&M”’ Asbestos-Cement Pressure Pipe. 

Connections are permanent and water-tight. The FLUID-TITE Coupling gaskets 
grow tighter as pressure climbs. As water mains fill, the self-energized rubber 
gaskets expand. 


Here’s how “K&M” Asbestos- 


stretches your 


Write to us today for more information on ‘““K&M”’ Asbestos-Cement Pressure Pipe and FLUID-TITE Couplings. 
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Installation is fast, low-cost! You don’t need skilled labor, heavy machinery, feeler 
gauges or heavy-weight coupling pullers. Neither is the weather an obstacle. Unskilled 
labor can lay “K&M” Asbestos-Cement Pressure Pipe and FLUID-TITE Couplings 
quickly and economically. In fact, with the FLUID-TITE Coupling, you can lay more 
pipe per hour than ever before. To connect, merely lubricate the tapered edge of the 
gasket in the FLUID-TITE Coupling, then slide in the pipe. 


‘Cement Pressure Pipe 


budget further ! 


BEST IN ASBESTOS 


KEASBEY & MATTISON 


COMPANY «+ AMBLER « PENNSYLVANIA 


s) 
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of the $22,000,000 AASHO Road Test at 
Ottawa, IIll., under the direction of the 
Highway Research Board. The speaker, 
Frank Scrivner, is research engineer for 
the project. 


The Southern Idaho Section presented 
ASCE Life Membership Certificates to 
two eminent Idaho Engineers at a recent 
meeting: William P. Hughes, retiring ur- 
ban engineer for the State Highway De- 
partment and Robert F. Hamilton, for- 
mer assistant state engineer. The meeting 
featured an illustrated program on Spill- 
way Design Floods, given by the Sec- 
tion’s Junior Members. Horace Titus was 
elected second vice-president, replacing 
K. Brimhall who has moved to Utah. 


A talk on the problems of the metro- 
politan Milwaukee area was given by 
Charles Ball, at a recent meeting of 
the Wisconsin Section. Mr. Ball is tech- 
nical director of the Metropolitan Study 
Commission, which at present is study- 
ing the problems caused by the changing 
forms of the area. Their aim is to suggest 
legislation to the state on the various as- 
pects of metropolitan government. New 
Wisconsin Section officers are: Willard 
W. Warzyn, president; Henry B. Wild- 
schut, first vice president; Edward A. 
Korpady, second vice president; Donald 
D. Roethig, secretary-treasurer. 
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Rex M. Whitton 
(right), chief engi- 
neer of the Mis- 
souri State High- 
way Department, 
inspects model of 
the new civil engi- 
neering building 
at the Missouri 
School of Mines. 
With him are Prof. 
E. W. Carlton, 
and Troy Roberts. 
president, ASCE 
Student Chapter. 


Officers of the 
newly established 
Cape Canaveral 
Branch of the Flor- 
ida Section are, 
pictured in usual 
order: F. R. Heartz, 
treasurer; M. L. Uit- 
ti, president; and 
H. G. Leistner, sec- 
retary. Vice presi- 
dent R. M. Tanner 
is not shown. 





ASCE CONVENTIONS 





ANNUAL CONVENTION 


Washington, D. C. 
Hotel Statler 
October 19-23, 1959 


NEW ORLEANS CONVENTION 


New Orleans, La. 
Jung Hotel 
March 7-11, 1960 


RENO CONVENTION 


Reno, Nev. 
June 20-24, 1960 


TECHNICAL DIVISION 
MEETINGS 





JET AIRPORT CONFERENCE 


Houston, Tex. 
Shamrock-Hilton Hotel 
May 20-22, 1959 


Sponsored by 
ASCE Air Transport Division 
Houston Branch of 

Texas Section 


HYDRAULICS CONFERENCE 


Fort Collins, Colo. 
Colorado State University 
July 1-3, 1959 


Sponsored by 

ASCE Hydraulics Division 
Colorado Section 
Colorado State University 


IRRIGATION AND DRAINAGE 
CONFERENCE 


Denver, Colo. 
Albany Hotel 
August 27-29,1959 


Sponsored by 
Irrigation and Drainage Division 
American Meteorological Society 


LOCAL SECTION 
MEETINGS 





Cleveland—Dinner meeting at Fenn 
College, May 16, at 6:30 p.m. 


Illinois— Weekly luncheon meetings at 
the Engineers’ Club, Chicago, every Fri- 
day at 12 noon. 


Metropolitan—Meeting in the Engi- 
neering Societies Building, May 20, at 7 
p.m.; dinner meeting of the Junior Mem- 
ber Forum in the Engineering Societies 
Building, May 13, at 7 p.m. 


Texas—Regular meeting of the Austin 
Branch at the Austin Engineers and 
Associates Club the third Thursday of 
each month, at 7 p.m.; meeting of the 
Dallas Branch at the Hotel Adolphus the 
first Monday of each month, at 12:15 
p.m.; meeting of the Fort Worth Branch 
at the Hilton Hotel the second Monday 
of each month, at 12:15 p.m. 


Virginia—Norfolk Branch meeting at 
the YMCA Cafeteria the third Monday 
of each month, at 12 noon; Richmond 
Branch meeting at the Hot Shoppe Cafe- 
teria the first Monday of each month at 
12:15 p.m.; Roanoke Branch meeting in 
the S & W Cafeteria the second Wednes- 
day of each month, at 6:30 p.m. 


Wisconsin—Regular meeting in the 
library of the ESM Building, June 8, at 
7:30 p.m. 
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offers you’ ‘extensive experience in 


WINDOWS « CURTAIN-WALLS 
for AIRPORT 
BUILDINGS 


Above: Greater Pittsburgh Airport, Allegheny City, Pa. 
Designer: Joseph Hoover and Allegheny Dept. of Aviation 
Contractor: Dick Construction Co., Pittsburgh, Pa. 


Airport buildings present their own special problems. 
And this applies equally to the windows and curtain- 
walls that figure in the project. But such problems can 
be avoided by making full use of Bayley’s extensive 
experience in this class of work — by calling Bayley in 
for consultation while your project is still in the rough 
drafting stages. By doing so — 


@ You often solve some of your biggest 
Lege problems before they arise. 


@ You select from a variety of proved 
curtain-wall and window systems that clear the 
way for wide individuality in building design. 

@ You avoid reworking window details later on. 


@ You get pre-engineered economies: a soundly 
built wall, soundly installed. 


@ You get approval of complete plans at 
an earlier date. 


Your local Bayley Representative will be glad to give 
you more details on these and other advantages of letting 
Bayley work with you, without obligation. ‘Call him at 
any time. Also see Sweet’s File or write us for Bayley 
catalogs. 


Write today for your 
personal copies of these 
three catalogs: Steel 
Windows, Aluminum 
Windows and Aluminum 
and Steel Curtain-Walls. 
See them also in 
Sweet's Architectural 
and Industrial Construc- 
tion Files. 





The WILLIAM BAYLEY Co. ingfield 99, O. FE ag mo ei Washington 5, D. C. 


Spr 
1200 Warder St. Grand Central Terminal 105 W. Madison St. 1406 "'G"’ St., N.W. 
FAirfax 5-7301 MUrray Hill 56180 $RAndolph 6-5997 STerling 3-3175 


Springfield, Ohio Agents in All Principal Cities 
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Uncle Sam is becoming a more active competitor for 
engineering personnel, even though he’s already the 
world’s largest employer of engineers and scientists. And 
there’s ample evidence that engineers are looking with 
more favor on government employment. The all-agency 
Conference on Scientific Manpower in Washington at 
the end of April was one evidence of increased recruit- 
ing activity. It brought educators, government officials, 
representatives of industry together for a two-day dis- 
cussion on the care and handling of technically trained 
people. 

Other moves include a 10 percent general pay increase 
for white-collar workers last June; continuation of ex- 
isting special pay rates—above base rates—for short- 
age-category positions; authorization for agencies to 
hire top college graduates at higher grades; authoriza- 
tion to pay travel and moving expenses for new employ- 
ees in shortage categories; a series of special examina- 
tions aimed at recruiting 200 top-grade young engineers 
for careers in research. 

Add to all that the appeal by several governmental 
branches—notably the Defense Department—asking 
Congress to create further “supergrades” (carrying sal- 
aries ranging from $14,190 to $17,500, and a few up to 
$19,000) for scientific and engineering people. 

The basis for the government’s optimism is a Civil 
Service Commission study of recruitment, which 
showed that the percentage of acceptance of job offers 
for beginning professional grades jumped from 17 per- 
cent in 1954 to 40 percent in 1958—against an industry 
rate of 46 percent. 

One slightly sad commentary on all this: Because re- 
cruiting is going so well, CSC has advised all federal 
agencies that it will make no changes in existing ad- 
justed pay rates for shortage-category engineering jobs. 


How much traffic could a city street carry, if all con- 
ditions were ideal? The Bureau of Public Roads has 
decided to find out and, incidentally, put a lot of its 
bright young engineers to work on an interesting proj- 
ect. A team of them has been assigned to study the 
Capital’s Wisconsin Avenue (one of the main arteries to 
the north), to develop facts on what could be done, if 
every known means of expediting traffic flow were used. 
Results aren’t expected for about six months. 


Look for injunctive action on the President’s recent 
order drastically curtailing import of oil from abroad. 
One fear is that the order may increase costs of asphalt 
in the U.S. The problem is not one of shortage—there’s 
plenty of the heavy crudes used for asphalt production 
available in the U.S. But higher U.S. production costs 
could up the price. Injunctive action, however, would 
come from some major oil companies that have gam- 
bled heavily on imported crudes—principally from 
South America. 
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Congress has shown no disposition to hurry in solving 
the financial problems of the Interstate Highway sys- 
tem. But you can make two safe bets: 

@ The program won't be held up. 

e Congress will find the needed money by borrowing, 
not by raising taxes, as has been proposed by the Ad- 
ministration. 

Proposals for rises in gasoline and diesel fuel taxes 
have raised a storm of protest, both from user groups 
and from the states themselves, which look on further 
federal taxes in this area as an encroachment on their 
own revenue sources. The answer will be some form of 
borrowing—most probably from the general fund, with 
security in the form of notes on the trust fund, for the 
future. 

Meanwhile. there have been some evidences of at- 
tempts to solve other highway problems—but on the 
fringe of the money problem. One of these is a series of 
measures in both houses to increase from five to seven 
years the time allowed between taking land for high- 
ways and actual start of construction. Another group 
of bills seeks to incorporate the Bureau of Public Roads’ 
1958 cost estimates (which show a 37 percent rise over 
1956) as the basis for making future allocations. 


Bill HR 1, providing for additional diversion of water 
from Lake Michigan at Chicago, was promptly referred 
to the Senate table. Chances are good it will die there 
quietly, despite the fact that the House practically 
shouted it through. The measure would provide for an 
additional diversion of 3,600 cfs at Chicago, to help out 
the Sanitary District by increasing flows toward the 
Mississippi. 

The Canadian Government, most of the Lake states, 
and nearly every Lake city registered protests. It is 
feared that the diversion would lower Lake levels, thus 
endangering navigation and port facilities (including 
the St. Lawrence Seaway), as well as water intakes and 
sanitary sewer outfalls. 

ees 

Three tax measures now in the hoppers will affect 
engineers either as self-employers or employees. 

Hottest of these is Senate Joint Resolution 67, on 
which hearings began in mid-April. This would limit 
the powers of states to tax salaries and wages of out-of- 
state residents. 

Another is HR 10, which went through the House 
late in March. It would permit self-employed persons 
to exempt as much as $2,500 a year from taxable in- 
come, if the money was paid into a bona-fide retirement 
program. Don’t count the money yet—the Treasury has 
already complained the bill could cost something like 
$365 million a year in revenues. 

The third is a new one (S 1097), which would halt 
Social Security taxes on employees who have reached 
the age of 65. Arguments for it: At that age, employees 
receive no further benefits in the form of added pay- 
ments; employers would save some bookkeeping, and 
payments into the fund (which this year run to $120 a 
year for employees making $4,800 a year or more). 
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A FACTORY-BUILT SEWAGE TREATMENT PLANT 
Tdeal for sub-divisions, schools, motels, factories 


The “Oxigest” is designed to provide dependable sewage treat- 

ment in a permanent plant with minimum maintenance. It is con- 

structed of the finest materials and available in 27 standard sizes 

to cover a wide range of applications. Proved in operation 
and widely accepted. 


WRITE FOR OUR FREE DATA MANUAL TODAY! 
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PUNCHED CARD 








AND TABULATOR 


COUPLER 


...a new accessory for the Bendix G-15 Digital 
Computer for low cost, high performance 


punched card computing 


Now, at a cost significantly below that of any similar 
equipment, Bendix provides a complete computing 
system with 100 card per minute punched card input 
and output, and 100 line per minute tabulation. 


Heart of the system is the Bendix G-15 general 
purpose digital computer, which has proven its 
performance in well over 150 successful installations. 


The CA-2 coupler, a newly developed G-15 accessory, 
enables the computer to operate in conjunction with 


CIVIL ENGINEERING «+ May 1959 





conventional punched card and tabulating equipment. 


A full 80 columns of numeric, alphabetic, or special 
character information can be accommodated using 
only the CA-2 as a connecting link between the card 
equipment and the G-15. Any column of the card 
can contain any one of the three types of information. 


Three input-output units may be connected simul- 
taneously . . . one for input, one for output, and a 
third for input or output. Data may be read or 
punched by standard card units, or printed by stand- 
ard tabulators. All input and output is under complete 
control of the computer. Computation can proceed 
during the input or output cycle, thus assuring 
maximum over-all computing speed. 


In addition to the CA-2, the computer’s typewriter 
and paper tape equipment, and auxiliary magnetic 
tape storage units may be used for completely 
versatile input, output, and storage. Both power and 
space requirements of the complete punched card 
computer system are approximately half that of other 
systems of this type. 


A system that includes the G-15 computer, the CA-2 
coupler, two summary punches and a tabulator, leases 
for approximately half the price of a typical medium- 
priced system with similar capabilities. 


Whether you are now using punched card or com- 
puting equipment, or if you are delaying such plans 
due to high costs, you will want to learn more about 
this inexpensive, efficient equipment. Detailed tech- 
nical information on the G-15 and the CA-2 will be 
sent on request. Write to the Bendix Computer 
Division of Bendix Aviation Corporation, Los Angeles 
45, California. Department P-11 
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NEWS BRIEFS... 





First-Quarter Construction Sets New Record 


The dollar volume of new construc- 
tion put in place in March rose seasonally, 
bringing the total for the first quarter of 
1959 to a record $10.9 billion—12 percent 
more than in the same period of 1958— 
according to preliminary joint estimates 
of the U. 8. Departments of Commerce 
and Labor. 

The latest quarterly figures reflect a 10 
percent rise in private construction from 
the first quarter of 1958, paced by a 32 
percent increase in new housing outlays. 
The expansion in residential construc- 
tion, plus scattered gains in other private 
types of work, more than offset the con- 
tinued weakness in office and industrial 
building. 

In the public sector, most types of con- 
struction shared in the 12 percent ad- 
vance this year over the first quarter of 
1958. Activity was off slightly for educa- 
tional building and water projects. 

These monthly estimates are deter- 
mined primarily by past contract award 
movements, standard progress patterns, 
and assumed normal seasonal move- 
ments. Except when special surveys are 
made, the estimates do not reflect the ef- 
fects of varying numbers of working days 
in different months, or of special condi- 
tions influencing the volume of activity 
in any given month, such as unusual 
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weather, materials shortages, overtime, 
work stoppages, and postponements. 
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Seasonal rise in construction activity in 
March brings first-quarter total to $10.9 
billion—12 percent above first quarter of 
1958. 


Research Program on 
Weather Modification 


A $1,130,000 research program in weath- 
er modification is announced by Dr. Alan 
T. Waterman, director of the National 
Science Foundation. The program, to be 
carried out in fiscal 1959, consists of thir- 
teen grants for laboratory research, field 
experiments, evaluation of present theory 
and practices, and conferences on modern 
meteorological methods directed toward 
weather modification. All grants for the 
current year have been approved. 

The National Science Foundation was 
authorized to provide for the present pro- 
gram by Public Law 510 (85th Congress). 
The program was established in July 
1958. In the laboratory, tests will be made 
to determine the most efficient freezing 
nuclei. The field work will include cloud- 
seeding experiments, using silver iodide 
and other agents, to find out more about 
cloud formation and the precipitation 
process. Other means of modifying clouds 
and weather will include the introduction 
of layers of lamp black and similar heat- 
absorption agents to change artificially the 
radiation balance of clouds and induce lo- 
cal changes in atmospheric electricity. 

Conferences will be conducted by the 
American Geophysical Union, the Nation- 
al Research Council, and the Foundation 
for Instrumentation Education and Re- 
search. 





Lower Deck for George Washington Bridge 
to Be Built from River 


New six-lane lower deck for the George Washington Bridge 
will be built upward to avoid interfering with traffic. Work 
started March 23 when Bethlehem Steel erection crews began 
pile-driving operations on the New York side. The piles will 
form a dock for the mooring of steel-carrying carfloats. Part of 
the 13,640 tons of steel required for this addition to the world’s 
third longest suspension span will be unloaded at the dock 
and assembled. Erection plan calls for lifting material from 
the ground assembly area up to the bridge for construction of 
the side span extending from the shore to the tower on the 
New York side. A similar operation will take place on the New 
Jersey side. For construction of the span between towers, ma- 
terial will be lifted from barges anchored in the river. O. H. 
Ammann, Hon. M. ASCE, designer of the George Washington 
Bridge, is consultant to the Port of New York Authority on de- 
sign of the second deck. Completion of the lower deck is set 
for December 1960. 
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Airstrip Paving Materials 


The House Armed Services Special In- 
vestigating Subcommittee became con- 
cerned with the exclusion of materials oth- 
er than concrete for airstrip runways and 
commenced an inquiry in February 1954. 
The subcommittee, headed by F. Ed- 
ward Hebert, reported to the Committee 
on Air Services, of which Carl Vinson is 
chairman. 

From this investigation has come a 
change in procedure, including asking for 
alternate bids where asphalt might be ac- 
ceptable and economical. In 1957 the com- 
mittee endorsed a proposal of the Army 
Corps of Engineers and the Air Force, 
with full information to the industry, for 
a test on construction criteria for asphalt 
runway pavement, which could meet the 
“new requirements” of the Air Force. The 
test was concluded in November 1958. 

The conclusions of the Corps of Engi- 
neers, U.S. Army, were presented by Maj. 
Gen. Walter K. Wilson, Jr., and Brig. 
Gen. Edward A. Brown, his deputy. The 
conclusions and recommendations are as 
follows: 


1. Considering normal B-52 operations 
only, we have concluded that the tests at 
Columbus Air Force Base demonstrated 
the validity of the design and construction 
procedures developed by the Corps of En- 
gineers for heavy-load flexible runway in- 
terior pavements. 

2. Runway pavements must, however, 
be capable of supporting incidental pe- 
riods of B-52 taxi operation in addition to 
the normal landing and takeoff traffic. The 
tests indicated that objectionable differen- 
tial settlement could possibly develop on 
runways where taxi operations are extend- 
ed over a period of six months or longer. 

3. The flexible-pavement surface in 
the immediate vicinity of the buried-slab 
transition between the flexible and rigid 
pavement sections developed a 5-in. de- 
pression across the width of the traffic test 
lane. 

4. An average 1%4-in. subsidence of the 
flexible pavement in the traffic lane, com- 
bined with a peculiarity of the test traffic 
pattern, resulted in excessive differential 
settlement between the trafficked area 
and the non-trafficked area to either side. 
The abrupt change in surface elevation 
would not be expected under normal B-52 
operations but would be a possibility un- 
der extended taxi operations. 

5. The surface smoothness within the 
traffic lane itself after completion of the 
test complied essentially with the smooth- 
ness tolerance allowed during the con- 
struction. 

6. The Corps of Engineers feels that 
the pavements were designed and con- 
structed under as representative condi- 
tions as possible, considering the unusu- 
ally large number of sidewalk superin- 
tendents from both Government and in- 
dustry. 

7. The test was not intended to show an 
economic comparison between rigid and 
flexible pavement. Any such comparison 
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Largest Nuclear Reactor Installed in Dresden Plant 


Largest nuclear power reactor ever built is ready for installation in the Common- 
wealth Edison Company's Dresden Nuclear Power Station near Morris, Ill. The 300- 
ton reactor is in position here to be placed in its 190-ft steel containment sphere. 
Built by the New York Shipbuilding Corporation, the massive unit was shipped 
by barge from Camden, N. J., over a circuitous 3,600-mile route. The reactor vessel 
has 5'2-in.-thick walls, consisting of low carbon steel with %-in interior stainless 
steel lining. The Dresden Station is expected to be ready for regular service in mid- 
1960. General Electric is building the plant for a contract price of $45,000,000. Com- 
monwealth Edison, which will own and operate the station, is paying $30,000,000 
of the contract price. The balance will be paid as a research and development ex- 
pense by the co-sponsoring Nuclear Power Group. 





based upon experience at Columbus Air 
Force Base would have little world-wide 
application. Local conditions will deter- 
mine the economics. 

8. The test was conceived and planned 
to establish the capability of flexible run- 
way interior pavements only. The Corps 
of Engineers has not altered its position 
that primary taxiways and runway ends 
on heavy-load airfields should be con- 
structed. of rigid pavement except in ex- 
ceptional geographic areas. 

9. The Corps of Engineers has con- 
cluded that it is possible to construct 
heavy-load flexible runway interior pave- 
ment that will provide adequate service 
for normal B-52 operations. However, 
B-52 operational conditions may occur 
that could cause objectionable roughness 
in flexible pavement because of differen- 
tial settlement. Therefore, as a general 
policy, we are in agreement with the Air 
Force that a center strip of rigid pavement 
in runway interiors is good insurance. 


The Air Force concurred in the Corps of 
Engineers report. Commenting on taxiing 
on runways, John M. Ferry, Special As- 
sistant for Installations, USAF, remarked 
on the alert procedures for fully loaded 
aircraft, which require simulated takeoffs 
at frequent intervals. The aircraft is tax- 
ied down a runway subjecting it to the 
loading characteristics on taxiways. 

Mr. Ferry called attention to the fact 
that each B-52 has a value of $7,100,000, 
not counting the payload, and a weight of 
500,000 Ib which must be accelerated to 
170 mph to reach takeoff speed. On rough 
or uneven pavement surfaces precision in- 


struments are jolted, and oscillations set 
up in the aircraft result in a changing dis- 
tribution between the front and rear gears. 
And aircraft are sometimes pitched into 
the air before gaining sufficient flying 
speed. 

Mr. Ferry concluded “it is the Air Force 
position that all portland cement concrete 
runways are preferable for the reasons 
stated but where a substantial economy is 
possible by using a combination of rigid 
and flexible paving it is a reasonable deci- 
sion to build a center strip of portland 
cement concrete pavement between the 
concrete ends, with asphaltic concrete 
pavement on both sides.” 

The special subcommittee has recom- 
mended: 


1. That the Department of the Air 
Force, the Corps of Engineers, US. Army, 
and, where affected thereby, the Depart- 
ment of the Navy, accept, adopt, and im- 
plement the engineering conclusions made 
by the Corps of Engineers and presented 
to this subcommittee on December 2, 
1958. 

2. That the Department of the Air 
Force and Corps of Engineers or Navy 
Department, when acting for the Depart- 
ment of the Air Force or on its own ac- 
count, specify as an alternate in all future 
bids, not only portland cement but asphal- 
tic concrete of the design and on the cri- 
teria of December 2, 1958. 

3. That the Navy Department immedi- 
ately coordinate its studies and research 
with that of the Department of the Air 
Force and the Corps of Engineers, US. 
Army. 
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Dutch Present Plan for 
Reclaiming Jersey Meadows 


Dutch experts hired to study the feasi- 
bility of reclaiming the Jersey Meadows 
have presented a plan that would put 
15,000 acres of the Hackensack Meadows 
in condition for development. The key 
feature in the plan is a dam to be built 
near the mouth of the Hackensack River 
from Kearny to Secaucus. A lock would 
keep the river open to navigation, and a 
sluice in the dam would maintain stream 
level. An incidental but important benefit 
of the project would be elimination of 
the breeding place of the notorious Jer- 
sey mosquitoes by creating a fresh water 
lake in place of the present sluggish tidal 
stream. 

The proposed dam would be 1,050 ft 
long flanked by dikes on both sides. 
Earthen levees would also be built along 
the banks of the stream for a distance of 
844 miles. Five pumping stations would 
be required to drain the protected lands, 
though the water table would be near the 
surface. The reclaimed land would have a 
firm clay base suitable for most uses. 

This plan would call for an initial in- 
vestment of $15,000,000, covering the 
dam, sluice gate, and navigation locks. It 
does not include fill. The plan was pre- 
sented by Peter Westbroek, one of the 
directors of Netherlands Engineering 
Consultants, an independent Dutch engi- 
neering organization. The Dutch firm, 
known as Nedeco, was retained by the 
Meadowlands Regional Planning Board 
several months ago to study the feasibil- 
ity of controlling tidal action by engi- 
neering works at the mouth of the 
Hackensack River. 

The Passaic Valley Citizens Association 

a non-profit organization devoted to the 
balanced development of the Passaic area 
—recently completed its second report to 
the Meadowlands Regional Planning 
Board in a Master Plan Series devoted to 
reclamation plans. The report is the first 
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Girders for Umbrella Roof of 
Pan American Terminal 


Two 100-ton cranes jockey into position a 76-ton girder—one 
of 32 that will serve as “ribs” for the world’s largest steel 
umbrella. The umbrella, which will be as big as the Yankee 
Stadium, forms the roof of the new passenger terminal being 
fabricated and erected by the Lehigh Structural Stee] Com- 
pany for Pan American World Airways at New York Inter- 
national Airport. The girders vary in length from 186 to 224 
ft and in weight from 61 to 76 tons. Each was shop assembled 
into three shipping pieces, which were welded together on 


arrival at the airfield. 





of two making up the second phase of 
the study. The second part of the report 
sets forth the group’s recommenda- 
tions on land use and a major road plan. 
This study, under the general direction of 
Ernest Erber, executive director of the 
Passaic Valley Citizens Planning Asso- 
ciation, was carried out by a specially as- 
sembled project staff. Ralph M. Field was 
supervising project planner, and the con- 
sultants were Joseph S. Ward, A.M. 
ASCE; Peter D. G. Hamilton, M. ASCE; 
and Joseph M. DeSalvo, J.M. ASCE. 

The reports of the Passaic Valley Citi- 
zens Planning Association and NEDECO 
come to different conclusions, since each 
was commissioned to present a plan 
for a different area of the work. The 
Citizens Planning Association was asked 
only to develop a reclamation plan for 
the five-town area, while NEDECO was 
directly commissioned to devise a plan 
for the closure of the Hackensack River, 
which would reclaim about 15,000 acres 
to the north of this closure. It has been 
suggested that the Citizens Plan for the 
smaller area may ultimately be incorpo- 
rated into the more comprehensive plan 
deve lope d by NEDECO 


International Course in 
Hydraulic Engineering 


The third International Course in 
Hydraulic Engineering will be held at 
Delft, the Netherlands, from October 21, 
1959, to Steptember 9, 1960. This course is 
organized by the Technological Univer- 
sity at Delft in cooperation with the 
Netherlands Universities Foundation for 
International Cooperation. It is intended 
for graduates in civil and hydraulic engi- 
neering, preferably those with some prac- 
tical experience. English is the language 
of instruction. 


The program permits the following 


choice of courses: (1) Tidal and Coastal 
Engineering, including harbors; (2) Riv- 
rs and Navigation Works (including 
zroundwater recovery); and (3) Recla- 
mation. The course comprises lectures, 
group discussions, working visits, and a 
period of practical work, adapted to the 
special needs of the student with a view 
to future work in his own country. Di- 
plomas in hydraulic engineering will be 
awarded upon satisfactory completion of 
the course. 

Interested engineers are invited to ap- 
ply to the Netherlands Universities 
Foundation for International Coopera- 
tion, 27 Molenstraat, The Hague, Nether- 
lands 


Six-Mile Breakwater 
Planned for Nigeria 


A $21,000,000 contract to build a six- 
mile breakwater into the Atlantic Ocean 
off Nigeria, Africa, is announced by Ray- 
mond International Inc. The contract 
has been awarded by the Government of 
Nigeria to a joint venture of Richard 
Costain and Raymond International 
(U.K.), Ltd., London, a subsidiary of 
taymond International Inc. Work will 
begin this spring. 

Called the Escravos Bar Mole, the 
29,650-ft rockfill breakwater will be built 
into the sea at the mouth of the Escravos 
River. Its purpose is to prevent drifting 
sands on the ocean floor from blocking 
the offshore channel leading to the Es- 
cravos estuary, gateway to a number of 
up-river ports. When the new breakwater 
is completed, this offshore channel will 
be dredged, permitting ships of 20-ft 
draft to enter the deep-water rivers and 
creeks beyond the estuary. About 1,250,- 
000 cu yd of quarried rock, ranging in 
size up to 10 tons, will be required to 
build the breakwater. 


May 1959 * CIVIL ENGINEERING 





Chicago May Unite 
Its Rail Terminals 


Chicago is finally giving serious consid- 
eration to the long-discussed problem of 
consolidating its rail terminals now scat- 
tered all over the city. A municipal body 
called the Railway Terminal Authority 
has submitted to the city and the rail- 
roads a $158,000,000 plan to raze four 
terminals south of the Loop and consoli- 
date them in Union Station, Chicago’s 
newest terminal, which was built in 1925. 
Union Station, which is on the west bank 
of the Chicago River between Adams 
Street and Jackson Boulevard, would be 
taken over by the Authority and enlarged 
to accommodate the new facilities. 

The terminals that would be eliminated 
are the Central Station, used by the IIli- 
nois Central and the Big Four railroads; 
the Dearborn Station, used by the Santa 
Fe, the Chicago & Eastern Illinois, Erie, 
Grand Trunk, and Wabash and Western 
Indiana; the LaSalle Street Station, used 
by the New York Central, the Nickel 
Plate, and the Rock Island; and Grand 
Central Station, used by the Baltimore & 
Ohio, the Chesapeake & Ohio, and the Soo 
Line. The Illinois Central’s commuter ter- 
minal, on the east side of the Loop, would 
not be affected. Nor would the plan in- 
volve the Chicago & Northwestern Sta- 
tion north of the Loop. The present 
Union Station accommodates the Burl- 
ington, Pennsylvania, Milwaukee, and 
Gulf, Mobile & Ohio. 

This newest plan for terminal conso! da- 
tion will be decided by the nineteen trunk- 
line railroads affected. Fifteen of them 
must favor the plan if it is to be put into 
effect. It is expected that reaching an 
agreement may require a year, and that 
construction would probably take five 
years more. In the past the railroads 
have rejected plans for consolidation. 
However, it is believed that in view of 
the steady decline of through passenger 
trains in the past fifteen years and the 
operating economies offered by the plan, 
the railroads will find the idea of consoli- 
dation more attractive this time. The 
city hopes to persuade the University 
of Illinois, which must leave its Navy 
Pier campus, to relocate its Chicago 
campus south of the Loop on land now 
owned by the railroads. 


Contract Let for 
ICBM Facilities 


Award of a $12,870,000 contract to the 
Malan Construction Corporation, of 
New York City, for construction of basic 
facilities to support an Atlas Interconti- 
nental Ballistics Missile base in the Oma- 
ha area has been announced by the 
Omaha District office of the Corps of En- 
gineers. The ICBM facilities, which are 
being built by the Corps of Engineers for 
the U. S. Air Force, will be located near 
Missouri Valley, Iowa; Arlington, Nebr.; 
and at the Mead Ordnance plant west of 
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Omaha. The project, which must be com- 
pleted within 390 days, includes nine 
launch and_= service buildings, three 
launch operations buildings, and three 
power and pump houses. 


Water Pollution Control 
Division Formed in PHS 


The status of water pollution control 
activities in the Public Health Service 
has been raised by Arthur S. Flemming, 
Secretary of Health Education and Wel- 
fare, who has approved the creation of a 


Division of Water Pollution Control. 
During the past two years water pollu- 
tion control activities have been carried 
out in the Water Supply and Water Pol- 
lution Control Branch of the Division 
of Sanitary Engineering Services. Gor- 
don E. McCallum, M. ASCE, chief of the 
Water Supply and Water Pollution 
Branch, will be in charge of the new di- 
vision, 

In an additional action to strengthen 
pollution control activities, Secretary 
Flemming has approved the recommen- 
dation of the Surgeon General for estab- 
lishing the position of Associate Chief 
for Sanitary Engineering of the Bureau 
of State Services. This position will be 
filled later. 


Compressed Air Used for De-Icing Waterways 


A major new blow in man’s war against 
weather has been struck at Thule, a 
U. 8. Arctic defense post on the west 
coast of Greenland, less than 800 miles 
from the North Pole. The test cam- 
paign, waged by a joint task force of 
U. S. and Canadian naval personnel and 
engineers, helped keep the Thule port 
open to shipping some forty days past 
normal closing time last fall. Further op- 
eration of the Thule experiment—code 
named “Polynya” from the Russian word 
for an open body of water surrounded by 
ice—holds promise of extending the an- 
nual shipping season longer than ever be- 
fore and of starting it weeks earlier than 
in the past. 

Arctic waters off Thule are normally 
open to shipping only about three 
months of the year. While powerful ice- 
breakers can lead supply ships into port, 
the hundreds of tons of broken ice fre- 
quently damage ships’ plates—expensive 
to repair or replace—and cause heavy 


damage to the pier itself. To extend the 
open season, Rear Admiral Donald T. 
Eller, commander of the Atlantic area of 
the U. S. Military Sea Transportation 
Service, enlisted a de-icing system de- 
veloped by Atlas Copco. 

The de-icing system, which has been in 
successful use in Scandinavian waters for 
several years, consists of anchoring com- 
pressed air lines beneath the surface. As 
soon as ice begins to form in the fall, 
compressors are placed in operation. 
Tiny holes drilled in the submerged lines 
cause new circulation currents, which 
bring to the surface heat from the warmer 
bottom depths and prevent the forma- 
tion of ice. In salt water the dense saline 
solution brought to the surface was 
found to be almost as effective as warm 
water in preventing the formation of ice. 
The system has been in use on Sweden’s 
great Lake Malar, in parts of the St. 
Lawrence River, and on Great Bear Lake 
in the Northwest Territory of Canada, 
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USNS Mirtak is shown in ice-free mooring slip at Thule, Greenland. Bubbles (shown 
surfacing in open water area at right) from compressed air lines laid at predeter- 
mined depths alongside Thule’s DeLong Pier carry dense saline solutions to the sur- 
face and prevent ice formation in the treated area. 
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Long-Span Steel Arch Railroad Bridge for Pakistan 


New railroad bridge over the Rohri Channel of the Indus River, near Sukkur, West 
Pakistan, will be the ninth longest steel arch in the world, when it is completed early 
in 1961. It will be a steel trussed arch with span of 806 ft 9 in. and total height of 
204 ft. The project will replace a cantilever structure, the 70-year-old Landsdowne 
Bridge, which is now restricted to the lightest locomotives and speeds of 5 mph. The 
new bridge will carry one broad-gauge track, plus a 15-ft-wide concrete deck, for 
emergency use by military vehicles. D. B. Steinman, M. ASCE, is consulting engineer 
on the project for the Government of Pakistan. 





Rapid Transit System 


For San Francisco Area 

Directors of the five-county San Fran- 
cisco Bay Area Rapid Transit District 
have adopted a crash program of engi- 
neering studies aimed at early completion 
of plans for a 123-mile regional rapid 
transit system serving the five central 
counties of the Bay area. The detailed 
studies will start with an investigation of 
every form of public transportation— 
supported, suspended, etc.—as the method 
adopted is basic to the rest of the study. 
Advance research will also be required 
to determine the most efficient and eco- 
nomical means of propulsion, including 
the possibility of using atomic power. 
Negotiations are currently underway with 
both engineering and financial consulting 
firms. 

The program was unanimously adopted 
at a recent board meeting on the recom- 
mendation of Keneth M. Hoover, chief 
engineer of the Transit District. John M. 
Peirce is general manager of the district 


Steel Shipments 
Up in February 


February shipments of steel products 
direct from the mills totaled 6,524,374 
tons, an increase of 5.5 percent over the 
January total, despite the fact that Jan- 
uary was three days longer. Still more 
encouraging, shipments this February 
represented an increase of 2,261,000 tons 
over February 1958 shipments. 
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The major markets for finished steel 
products during February were the auto- 
motive (1,494,440 net tons); warehouses 
and distributors (1,161,842 net tons); and 
construction, including maintenance 
(769,827 net tons). 


New Bridge Over 
Soo Canal Planned 


Engineering recommendations for a 
long-discussed bridge to connect the 
United States and Canada (Michigan 
and Ontario) at Sault Ste. Marie have 
been prepared by D. B. Steinman, 
M.ASCE, New York City consulting en- 
gineer. The proposal is being studied by 
Michigan and Ontario highway officials 
and the International Bridge Authority, 
a body created by the State of Michigan. 

The plan calls for a two-lane, 12,000- 
ft-long structure (counting approaches) 
with 2-ft emergency walkways on both 
sides. The river spans carrying the road- 
way over the American and Canadian 
ship canals would total 4,810 ft in length. 
The approaches on the American side 
would cover 4,165 ft, and on the Cana- 
dian side 3,045 ft. The crossing would 
require 67 piers, to be founded in sand- 
stone rock. Maximum water depth is 20 
ft. The bridge would cost $18,198,000, and 
require eighteen months for construction. 

The report considered the possible al- 
ternative of a 4,805-ft tunnel in making 
the international traffic connection. The 
cost of such a tunnel was estimated at 
$27,500,000, and construction time was 
put at thirty-six months 


March Sets Record 
For Steel Output 


Steel production in March set a record 
for the month, with steelmaking fur- 
naces pouring 11,567,000 tons of ingots 
and steel for castings, according to a pre- 
liminary report of the American Iron 
and Steel Institute. This record March 
production represented an increase of 
19 million tons over February produc- 
tion and of 53 million tons above the 
March 1958 output. Only two previous 
months have had outputs in excess of 11 
million tons—October 1956 (11,048,513 
tons) and January 1957 (11,008,762 tons). 

Total production for the first quarte: 
of 1959 was 30,487,323 tons, the highest 
output since the first quarter of 1957 
when the figure was 31,585,042 tons. In 
the first quarter of 1958 the output was 
only 18,790,857 tons. 

Based on the nation’s rated steelmak- 
ing capacity of 147,633,670 tons (as of 
January 1, 1959), the nation’s steelmak- 
ing facilities were utilized at an average 
of 923 percent of capacity this past 
March, in comparison with 848 percent 
in February. In the first quarter of 1959 
facilities were utilized at 83.7 percent of 
capacity. 


Navy to Have World’s 


Largest Radio Telescope 

Structural steel fabrication for the 
world’s largest radio telescope started ear- 
ly in April at the Roanoke, Va., plant of 
the American Bridge Division of the US. 
Steel Corporation. The major feature in a 
new Naval Radio Research Station, the 
huge project will be built on a 1,500-acre 
site in a mountain area near Sugar Grove, 
W. Va. With it the U.S. Naval Research 
Laboratory will conduct studies in radio 
astronomy and research in radio com- 
munication. 

According to a Navy spokesman, the 
powerful telescope “will add greatly to 
man’s knowledge of the far reaches of out- 
er space, looking out into the universe an 
estimated 38 billion light years.” It will b« 
capable of “seeing” and “hearing” certain 
types of objects nineteen times as far out 
as does the 200-in. optical telescope at 
Mount Palomar, Calif. A 60-ft pilot 
model will be erected this spring in ad- 
vance of actual construction. This unit is 
being fabricated by the Kennedy Com- 
pany, Cohasset, Mass. 

The radio telescope will require in ex- 
cess of 20,000 tons of steel, and will cost 
over $60,000,000. It was designed by US. 
Navy engineers. The prime contract has 
been awarded to a joint-venture group, 
consisting of the Tidewater Construction 
Corporation, Norfolk, Va.; Peter Kiewit 
Sons Company, Omaha, Nebr.; and Pat- 
terson-Emerson and Comstock, Pitts- 
burgh, Pa. The Nello L. Teer Company, of 
Durham, N. C., has been clearing and 
grading the construction site, which is 
nearly ready. The entire project is sched- 
uled for completion in 1962. 


May 1959 * CIVIL ENGINEERING 





COLUMN 


R. ROBINSON ROWE, M. ASCE 


When Guest Professor Kum Pewter was 
being reintroduced to wind up his magic 
cubes, alias the sink strainer, alias the per- 
fect star, Joe Kerr was already at the 
blackboard, writing: 


A+C+J+0 =27 A+I4+J/+K 
A+E+K+L =27 B+I+J+0 
B+D+N+0 =27 C+I4+N+0 
B+F+J+K =27 D+I+M+N 
C+E+M+4+N =27 E+I+L4+M = 
D+F+L4+M =27 F+I+K+L = 
A+B+C+D+E+F4+I4+/+K4+L+ 
M+N+0 = 91 
Answer: J = 10, ete. 


“Why,” asked Professor Pewter, “the 
‘eT 

“Well,” explained Joe, “with 13 equa- 
tions in 13 unknowns, I just fed the matrix 
into our hightronic computer with Pro- 
gram K98K9 and it hummed away and 
started answering with 7/=10. Then it 
revved up to a whine, rang a gong, and 
went phhffftttt. When the man brings a 
new fuse in the morning, I’ll find ‘etc.’.” 

“Unnh-uh,” predicted Cal Klater. “You 
have only 10 independent equations, so 
your matrix spawned null determinants 
and hightronic ran away dividing 0/0. Or- 
der it to solve in terms of J, L and N and 
it would report: 


10+J—N 
10+J—L 
10+N-—L 


M =7-J O=7-L 


Now it is evident that opposite apices add 
to 20 and opposites in the corona add to 7. 
Pairs of the latter must be 1 + 6; 2 + 5; 
3 + 4. Because of rotational freedom, we 
can locate one pair arbitrarily, say K = 1 
and N = 6, so that 


A=16-—J, C=4+L, D=4+J, F=16-L 


Then the remaining pairs can be assigned 
semi-arbitrarily because of freedom in re- 
flection, that is, J,M equals 2,5 or 5,2 and 
L,O equals 3,4 or 4,3. Since the difference 
between J and L can’t exceed 2, B and FE 
can’t be less than 8. The only spots for 7 
are C and D, so L=3 is the only basic 
solution and the rest of the numbers fall 
into place like this: 
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“That’s my boy,” yelled the Guest Pro- 
fessor. “Altho it can be rotated and re- 
flected 12 ways, there’s only one perfect 
star adding to 27. Spot the 13 numbers in 
reverse order and you have a perfect star 
adding to 29.” 

“Thanks, Kum, for a star perform- 
ance,” applauded Professor Neare. “Now 
to change the subject quickly to prede- 
cessors of bridge engineers, you may be 
surprised to learn that travelers came 
from great distances to admire the rope 
ferries of the ancient Djins and wonder at 
the skill of the Djineros who built them 
with such precision. ‘En-Djineria’ became 
a watchword for such marvels, and tho 
the secret of the builders was buried with 
them, the phrase survives in the modern 
name ‘engineer’ for the wonder builder. 
Fortunately one traveler recorded the 
dimensions of the small ferry at Djindjin 
River, where a 70-ft rope hung from a 
high limb to the water’s edge. Back from 
the river in another tree was a platform 
32 ft high, so located that. a Djin could 
haul the end of the rope to the brink of 


the platform, then swing on it over the 
river, and drop exactly at the far bank. 
How wide might the river have been?” 


[Cal. Klaters were S. K. Rueball 
(Keith Jones), Thatchrite (Guy C. 
Thatcher), Ed C. Holt Jr, James R. 
Bole, E. Nigma (Mrs. Robert E. Craig 
II), Emerson Boyd Jr., and John A. 
Tweed. Guest Professor Kum Pewter is 
Walter Steinbruch. Also acknowledged is 
a solution of the February melon prob- 
lem from Ming L. Pei.) 


AWWA Award to Civil 
Engineering Student 


John Grimmer, president of the Mar- 
quette University Student Chapter and 
a March 1959 civil engineering graduate, 
has been awarded the American Water 
Works Association Scholarship for 1959. 
The $1,500 AWWA award is made an- 
nually on the basis of interest in water 
works operation or management. Mr. 
Grimmer will use his scholarship toward 
a master’s degree in water-works admin- 
istration. The scholarship is called the 
Harry E. Jordan Award. 





Columbia University to Have New Engineering Center 


Ground was broken on April 4 for Columbia University’s new Engineering Center. 
First unit to be erected in the Center is the Seeley Wintersmith Mudd Building, de- 
picted here in artist's sketch. The 13-story, air-conditioned building—to be erected on 
the university campus at 120th Street and Amsterdam Avenue—will cost about $8.3 
million. It will contain classrooms, laboratories, and administrative offices for the 
civil, electrical, industrial, mining, mechanical, and chemical engineering depart- 
ments. Architects for the building are the New York firm of Voorhees, Walker, Smith, 
Smith and Haines. Charles Mayer, M. ASCE, is structural engineer, and ASCE Past- 
President Richard E. Dougherty is chairman of the Planning Committee for the 
Center. Funds for the new building were provided by the Seeley Wintersmith Mudd 
Foundation, formed by the late Della M. Mudd in memory of her husband, Seeley 
Wintersmith Mudd, Hon. M. ASCE, a pioneer in mining enterprises. 
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Good fabrication and welding properties of ‘“T-1’’ Steel saved time and money in the shop and on location. 





ScrROLL Case looks like a giant sea 
A shell. Water gushes into it from a 
high level reservoir. Through the conch, 
the water swirls in an ever-tightening 
spiral into the blades of water turbines. 
Because the cross section of the spiral 
passage diminishes, the water pressure 
and velocities are built up for efficient 
power generation. Four of these scroll 
cases, the largest in the United States, 
have been built from USS ‘“*T-1’’ Steel 
by the Chicago Bridge & Iron Com- 
pany. They are installed in the Noxon 
Rapids Dam, an $87 million project 
now under construction by the Wash- 
ington Water Power Authority to 
harness the waters of Clark Fork River. 
The dam is located on the site of a 
prehistoric lake in western Montana. 


Because of the fierce pressure and 


(iss) “T-1” Steel cuts weight of 
biggest turbine scroll cases 50% 


erosive action of the water, it was 
obvious that a very strong, abrasion- 
resisting steel was required. USS ““T-1” 
Constructional Alloy Steel not only met 
these requirements, but permitted a re- 
duction of about 50% in plate thickness. 
COST SAVINGS. By using USS 
‘*T-1”’ Steel, there was substantially 
less weight of material to ship across 
the country. Weld time and weld metal 
were reduced. Foundations could be 
made smaller. 

This job points up the economies 
possible with the use of USS “T-1” 
Steel: lighter weight, greater strength, 
weldability and resistance to impact 
abrasion. Write for our “T-1’’ Steel 
book containing complete information. 
United States Steel, Room 2801, 525 
William Penn Place, Pittsburgh 30, Pa. 


USS and “‘T-1"' are registered trademarks 
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Nation's largest scroll cases. Built with USS ‘“T-1’" Noxon Rapids Dam, a new $87,000,000 power project by the Washington 


Steel to obtain maximum strength with the least 


weight. Largest diameter is 24 feet with a speed 


ring about 28 feet in diameter. 


Water Power Authority to harness the waters of Clark Fork River in 
western Montana. General Contractor: Morrison- Knudsen Company. 


United States Steel Corporation — Pittsburgh 


Columbia-Geneva Steel - San Francisco 
Tennessee Coal & Iron ~ Fairfield, Alabama 


United States Stee! Supply — Stee! Service Centers 


United States Stee! Export Company 


United States Steel 
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BUmPs IN CONCRETE OR ASPHALT SURFACES? | 


Hered how Zo eliminate them... Wayne A. Clark (M. ’13), age 82, a 


| former member of the Duluth City 

QUICKLY and ECONOMICALLY Planning Commission and a retired civil 
engineer, died in Duluth, Minn., on 

March 13. In recognition of Mr. Clark’s 

service on the commission from its crea- 

tion in 1922 to 1947, the City Council 

appointed him an honorary and advisory 

AMAZING member when he resigned. He was chief 

engineer of the now defunct Iron Range 
Railroad from 1907 to 1930, and of the 


CONCUT Duluth, Missabe and Iron Range Rail- 
way from the latter year until his retire- 
ment in 1945. Mr. Clark received a BS. 


ete | degree in 1900 from the Case School of 
heCt4iowH BUMP CUTTER | Technology, and a civil engineering de- 


gree six years later. 





You con plane concrete or asphalt surfaces to 1/8” or less deviation in 16’ with the new 

CONCUT Precision BUMP CUTTER. This machine has been used extensively on highways and Harold Hawley Corson (M. ’32), age 
airfields for removing undesirable surfoce roughness due to curled joints, deteriorated surfaces | 73 consulting engineer of Birmingham 
and rough initial finish. Correcting bridge deckings to desired tolerances, particularly on Mich died there on March 7. Mr "at 
bridge widening jobs, has been another extremely satisfactory application. Cutting head is | ie sabiied in 1948 afine serving an city 
composed of a series of diamond blades which may be adjusted to vary the texture of the engineer iiidiaitaiinte and acting city man- 
finished surface. The cost varies between five and ten cents per square foot of surface depend- ager of Birmingham ns 30-year period 
ing on job location, volume, degree or roughness to be eliminated, job layout, etc. Siewlataility he was emsinval i on US. 
Bureau of Reclamation and the Michi- 
gan State Highway Department engaged 


in design and construction work, survey- 
sales ide. WRITE FOR CATALOG 20 ing, and standards and accounting. In 
id -- Showing the complete 1907 he received a BS. from the Univer- 
General Offices and Factory line of CONCUT Sawing sity of Michigan. 
Machines and CONCUT Blades 


Manufactured by the makers of the famous JOINTMASTER Sawing Machine 


1845 NORTH BELCROFT AVE. / EL MONTE. CALIFORNIA 
CONCUT MID-AMERICA, INC., 5783 N. LINCOLN AVE., CHICAGO 45, ILL. Robert Joseph DuPlessis (A.M. ’53), 


—— age 48, office engineer for the Corps of 
Engineers at the Plattsburg (N. Y.) Air 
Force Base, died recently. A member of 
the Corps for nearly twenty years, Mr. 
DuPlessis served as assistant area engi- 
neer for the Boston District; resident 
engineer for the Providence District, 
where he had complete charge of con- 
struction of ordnance facilities at 
Worcester, Mass.; and contract adminis- 
trator for the New York District on a 
$23,000,000 rehabilitation program at 
Sampson Air Force Base. 


Victor Marcus Ehlers (M. ’38), age 75, 

director of the Texas Bureau of Sani- 

} tary Engineering and public health pio- 

To insure year-round, ba neer, died in Austin, Tex., on March 20. 
. rE A graduate of Texas A. & M. College in 

24-hour operation of —— me 1905 and Cornell University (C.E. de- 
j a gree) in 1910, he launched his career in 

ngs he specify Texas as a consulting engineer, designing 
a number of municipal sewer systems. 
ryateats pened supply, — and flood control The post of sanitary inspector in the 

operations against power failures; also permits over- Texas State Health Department was 

hauling electric motor or power unit without inter- created in 1915 as a result of his efforts 

Right an rupting service. Thousands in use by municipalities, to clean up stream pollution. Mr. Ehlers 
filled this post and later was chief sani- 


industry and farmers. Available in turbine or engine , . 
GEAR DRIVES driven combination drive (as shown here), standard and oe ees = eventually director of 
4h 1e Bureau of Sanitary Engineering. In 

dual types, with either hollow or solid shaft. Sizes: the latter capacity he led the fight against 
15 to 450 hp. Write now for engineering catalogs. the high incidence of typhoid fever and 
other water-borne diseases by getting 

cities to treat their drinking water and 

MAKERS OF install sewage treatment plants. He was 

(oe) oa N Ss © N- uae 1608 instrumental in the formation of many 
state health organizations and had re- 


GEAR & MANUFACTURING CoO., LTD. ceived many honors for his contributions 


4 8TH AND PARKER STREETS * BERKELEY 10. CALIFORNIA (Continued on page 104) 
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Architects of the Smithsonian's new museum building are McKim, Mead & White. Associate architects: Mills, Petticord & Mills; 
foundation consulting engineer and structural engineer: Severud, Elstad & Krueger; general contractor: Spencer, White and Prentiss, 


160,000 linear feet of steel H-piles 
for new museum in Washington 


Foundation work for the Smithsonian Institution’s new 
Museum of History and Technology in Washington, D. C., 
required over 4,000 tons of steel H-piles—approximately 
160,000 linear feet—supplied by Bethlehem. The steel piles 
are about 53 ft in length. 
The new $36 million museum will rise on the famous 
Mall of the nation’s capital, not far from other buildings of 
the Smithsonian. In order for pile-driving operations at the 
subgrade level to be carried out, two heavy-duty pumps 
worked 24 hours a day to keep water from the excavation. 
It was estimated that if it were not for the pumps, the site 
would be under 10 ft of water. 
Steel H-piles, used more than ever for the foundations of 
multi-story, monumental type buildings, are economical. 
They carry high loads per pile with a liberal factor of safety. 
For full information on Bethlehem sheet and H-piles, 
Pe Ses ee ee Oe ee ae BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Qn the Pacific Coast, Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export distributor: Bethlehem Steel Export Corporation 


THA 
BETHLEHEM STEEL gic 
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finisher-float 


Infinite Speed Range, More Power 
More Versatility—More of Everything 
in This Revolutionary New Machine 


It’s the greatest advance in concrete finishing 
in a decade— Flex-Plane’s revolutionary new 
Gas-Electric Finisher-Float machine that gives 
you substantially increased power and infinite 
control of both machine and screed speed, 
regardless of grade or concrete slump! 

This means you can now set both machine onil 
screed speed independently —quickly and easily 
adjust machine to achieve desired results. 

What’s more the new Finisher-Float is the most 
versatile machine marketed today. The finisher 
frame extends from 12’ to 26’, permitting finishing 
of everything from full width slabs to ramps 
and approaches. The finisher section is quickly 
detached from the float trailer for use on 
narrower width slab—eliminating the need for a 
second finisher. Both screeds and float pan are 
equipped with new extra quick, precision 
crown change mechanisms. 


This great new machine takes the place of a 
single width finisher, a double width finisher, and 
a float. It coordinates and combines finishing 
and floating in one machine with a single operator. 
A single Flex-Plane combination machine easily 
maintained pace on the 1958 world’s record 
highway pour. It produces a finish unexcelled in 
smoothness with a minimum of handwork. See it 

. talk with owners . . . get the facts before 
you buy and you'll buy Flex-Plane. 

To get the facts contact the 
Heltzell-Flex-Plane distrib- 
utor in your area 

or write direct. 


AND IRON COMPANY WARREN, OHIO 





IT’S THE 


More and more engi- 
neers, draftsmen and ar- 
chitects are getting a 
better feel of the future 
at the drawing board 
with MICROTOMIC 
Drawing Pencils, the 
choice of professionals! 
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New, improved 
MICROTOMIC Lead 
Holder — 





> 
No. 607 — Positive-grip 
clutch...quick push but- 
ton release. Scientifically 
balanced. Color-band 
tells lead degree. 
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Growing in preference- 
MICROTOMIC Drawing 
Pencil— 


ae 
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No. 603—with flat, ad- 
justable eraser tip. Bull’s- 
eye identifies each of 18 
degrees. 
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New MICROTOMIC 
Drawing Leads- 


No. 6100. One hand 
flip-top, pocket-size 
plastic box, now with 
built-in sharpener. 
1 doz. leads. In 17 
Y degrees. 
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Trademarks Reg. U.S. Pat. Off. 


And for superior erasure quali- 
ties on special papers: drafting, 
tracing, vellums, plastic coated, 
it’s RACE KLEEN Plastic 
Eraser — No. 521 —soft, gentle, 
extremely pliable. Contains no 
abrasives. Double beveled. 


110th Anniversary, 1849-1959 


EBERHARD FABER 


WILKES-BARRE. PA. © NEW YORK ¢ TORONTO. CANADA 
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to public health and sanitary engineer- 
ing. Among these were honorary mem- 
bership in the Federation of Sewage and 
Industrial Wastes Associations, which he 
had served as president. 


Viggo Hansen (M. ’39), age 69, engi- 
neer in charge of the Structural Divi- 
sion of the Philadelphia Electric Com- 
pany, was killed in a recent airplane 
crash near Conowingo, Md. Mr. Hansen 
retired last October after twenty-one 
years with the company. His home was 
in Upper Darby, Pa. In 1912 he received 
his BS. in civil engineering from the Uni- 
versity of Illinois. 


Edward Harper Thomas (M. ’47), age 
52, principal bridge engineer of the 
Washington Toll Bridge Authority, 
Olympia, Wash., died there recently. 
One of the nation’s outstanding bridge 
engineers, Mr. Thomas worked with 
C. E. Andrew, M. ASCE, on the design 
of the Lake Washington Floating 
Bridge and was also on the engineer- 
ing staff that designed the Aurora 
Bridge in Seattle. Although most of his 
career was as an engineer for the State 
of Washington, he was for a time chief 
bridge engineer for the Montana State 
Highway Department. In recent years 
he was engaged on the design of the 
second Lake Washington Bridge and the 
proposed new bridges across Puget 
Sound and Hood Canal. 


Henry Banks Henderson (M. ’20), age 
87, retired president of Cowin and Com- 
pany, structural engineers of Winnipeg, 
Canada, died there on March 3. Mr. 
Henderson, who had been an active fig- 
ure in the construction industry in 
western Canada for over thirty years, 
retired in 1947. He graduated in engi- 
neering from Cornell University in 1894, 
receiving his M.A. in mechanical engi- 
neering at MIT in 1896. 


Robert A. Huestis (M. ’44), age 67, re- 
tired specialist in building design and 
construction, died recently in Solana 
Beach, Calif. An employee of the Aus- 
tin Company for almost thirty-two 
years, he retired in 1956 as project en- 
gineer for the Cleveland Heights, Ohio, 
area. Mr. Huestis was responsible for 
the Hooker Electro-Chemical plant in 
Tacoma, Wash.; plant and pier work in 
Shanghai, China; and Naval defense 
work in the Puget Sound area. He re- 
ceived his BS. in civil engineering from 
the University of Washington in 1917. 


Charles Reid Johnson (M. ’51), age 67, 
retired Captain in the US. Navy 
Civil Engineer Corps at La Jolla, Calif., 
died there on March 7. Captain John- 
son won the Legion of Merit for his 
success in constructing U.S. Navy fa- 
cilities at Keflavik, Iceland, at the start 
of World War II. He played a major 
role in the Normandy invasion, serv- 
ing as the U.S. representative on the 
joint British-American project. He de- 


signed the artificial harbors and com- 
manded the Seabees along the south 
coast of England and Europe. Captain 
Johnson retired from the Navy in 1951 
to become director of the San Diego 
office of Pereira & Luckman, architect- 
engineers. He graduated from the Cor- 
nell University School of Civil Engi- 
neering in 1913. 


Robert B. Kleinschmidt (A.M. ’46), 
age 49, professor in the University of 
Buffalo School of Engineering, died 
there recently. Professor Kleinschmidt 
taught at Rutgers and Lehigh Univer- 
sities prior to joining the engineering 
faculty of the University of Buffalo as 
an associate professor in 1953. For a 
number of years he was a regular con- 
sultant for the Stromberg-Carlson Com- 
pany of Rochester, where work on an 
electronics carillon required the com- 
bination of his musical and engineering 
talents. He was well known as carillon- 
neur at the Rainbow Bridge Tower, Ni- 
agara Falls, Ontario. He had played 
more than 1,800 hours of concerts from 
the tower. Professor Kleinschmidt held 
bachelor and master of science degrees 
in civil engineering and a master of arts 
in mathematics from the University of 
Pennsylvania. 


Clarence McKenzie Lewis (A.M. ’02), 
age 83, retired engineer of New York 
City, died there recently. After gradu- 
ating from Columbia University with 
a degree in civil engineering in 1898, Mr. 
Lewis joined the Baltimore & Ohio 
Railroad, which he served in various en- 
gineering capacities, including bridge 
engineer. For many years he was with 
Wm. Salomon & Company, of New 
York City, leaving in 1929 to go into 
business for himself as an investment 
broker and counsel. 


Andrew C. Love (M. ’12), age 83, re- 
tired engineer of Beaumont, Tex., died 
there recently. A graduate of the Texas 
A. & M. College, he was a professor 
of railway engineering at his alma mater 
for several years. In 1922 he became 
Jefferson County engineer, in charge of 
plans and construction of $2,750,000 of 
highways and bridges. From 1928 until 
his retirement in 1950 he served the 
Texas Highway Department as state 
highway engineer, resident engineer, 
and senior laboratory and research en- 
gineer in Austin. 


Robert A. Marr, Jr. (M. 38), age 62, 
former head of the civil engineering de- 
partment at Virginia Military Institute 
and a highway expert, died in Richmond 
on March 11. A graduate of VMI, Colonel 
Marr, joined the faculty there in 1919 
and became head of the Civil Engi- 
neering Department in 1941. He served 
in this capacity until hospitalized by 
illness in 1955. Colonel Marr served on 
a number of Virginia state commissions 
and study groups, including the Marr 
Commission which studied highways 
and traffic. Long active in ASCE, he 
had been chairman of the Committee 

(Continued on page 108) 
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SPECIFY RODNEY HUNT 


HY-Q FLUSH BOTTOM SLUICE GATES 
and get these 6 design advantages 


~ J) Shice Gates 
Assure Complete 
Drainage 


In many installations it is imperative to effect _ 
complete drainage of channel or chamber. : FIG. 2 
With a conventional gate mounted on a vertical 
sill that may rise as much as 18 inches above 
the channel floor (Fig. 1), pumping, piping, 
or other drainage is necessary. The Rodney Hunt 
HY-Q Sluice Gate (Fig. 2) gives complete drainage 
because there is no need for the vertical sill. 
Further, the cost of installing and maintaining 
auxiliary equipment is eliminated. 


The many advantages of the Rodney Hunt HY-Q 
Sluice Gate derive from the design of the resilient 
seal fastened to the bottom of the disc as illustrated 
at the left. This seal extends the full width of the disc 
and provides a cushioned closing at the stop bar flush 
with the invert. This flush-bottom closure assures — 
1. maximum flow — 2. complete drainage without 
pumps or piping — 3. elimination of silt and debris 
problems—4. maximum hydraulic gradient—5. lowest 
possible invert—and—6. construction economy. 


In brief, the HY-Q gate offers unmatched design flexi- 

bility and construction economy for water control 

. projects...with hundreds of gate sizes available from 

HY-Q The sluice gate 6” x 6” to 144” x 144” and larger to meet your spe- 
with flush-bottom closure cific design requirements. 








HY-Q SLUICE GATE 


a product of 


RODNEY HUNT MACHINE CO. 


Water Control Equipment Division 


86 Water Street, Orange, Mass. 
Serving water control engineers with equipment and engineering 
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CONTRACTORS SAY: 


‘‘Lower installed costs” 


Write for free Transite Pipe data kit. It contains complete information 
on how Transite benefits the water system designer . . . installer... and operator. 
Address Johns-Manville, Box 14CE, New York 16, N. Y. 


JOHNS-MANVILLE 


M JOHNS-MANVILLE 


PRODUCTS 
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ENGINEERS SAY: 


‘Pumping efficiency” 


MUNICIPAL OFFICIALS SAY: 


““Reduces water costs”’ 


FROM DESIGN THROUGH OPERATION— 


Transite Pipe never stops 
saving you money 


Read what leading water system designers, installers and municipal officials 
say about many economies of Johns-Manville Transite Pipe 


MAYOR Walter Reynolds, Providence, R. I. says— 
‘‘An efficient water system ranks high among the 
many advantages Providence offers industry. 
Since 1935, Transite Pipe has ably served in the 
continuing job of keeping our water system more 
than capable of meeting future needs. In this way 
our water system contributes not only to the 
health and convenience of our citizens, but also 
to the encouragement of industrial and economic 
growth in our city.” 


ENGINEER Philip J. Holten, Jr., Chief Engineer 
Water Supply Board, Providence, R. I. says— 
‘‘Transite’s installation savings have helped us 
absorb recent increases in labor and material costs 
. . . Our records show that labor and material 
costs have increased 100% since 1946. Yet, in 
this same period of time, our installation costs 
have increased only 21°%. The ease of handling 
and speed with which contractors can layTransite 
Pipe enable us to take full advantage of modern 
equipment and methods. In this way, Transite 
has played a prominent part in helping us offset 
increased costs.” 


CONTRACTOR C. J. Fanning, Pres. Fanning & 
Doorley Construction Co., Providence, R. I. says— 
“You soon see why Transite Pressure Pipe saves 
time and labor when you’re working through old, 
unmarked utility and service lines. These unfore- 
seen obstacles can cause costly slowdowns, but 
they present fewer problems with Transite. Its 
flexibility, easy handling and speed of assembly 
enable our men to work fast even under the most 
difficult working conditions. And by the same 
token—your crews really move along when condi- 
tions are favorable.” 


May 1959 


CONTRACTOR Frederick J. Gallagher, F. J. Gal- 
lagher Trenching Co., Tucson, Arizona says— 
“By using Transite Pressure Pipe, we completed 
this 70,000-ft. water system contract several 
weeks faster than we had estimated. Transite’s 
ease of assembly keeps our time and labor costs 
low. We excavate, install the pipe, and button up 
the trench fast. This speed is especially advanta- 
geous when we encounter cross service lines or are 
faced with bad weather. And always important, 
it means less annoyance to our own townspeople 
and the local merchants.” 


MAYOR James L.Gardner, Wichita, Kansas says— 
“Every year—we actively go after new business 

. . seek new firms to locate in Wichita to create 
job and business opportunities for our citizens. 
These new firms need water—and never fail to 
ask about our water system . . . which is one of 
the most efficient systems anywhere in the world. 
Part of its efficiency is made possible by Johns- 
Manville Transite Pipe which we have been 
using for many years.” 


ENGINEER Leigh O. Gardner, Yost and Gardner, 
Engineers, Phoenix, Arizona says— 

“Transite has many advantages contributing to 
its economy. Its light weight, handleability and 
easy-to-join Ring-Tite Coupling keep our clients’ 
final costs low. We find a continuing economy of 
operation throughout its long life. We have ex- 
cavated lengths of Transite after 20 years of 
service and have found no sign of tuberculation 
. . . the smooth inside walls proving it still has 
low coefficient of friction and therefore highest 
carrying capacity.” 


(Vol. p. 381) 





SERVICISED 


ZEROSASTIC i 
JOINT SEALER for the JET AGE 





to Jet Fuels... Jet Blasts— 
keeps Joints Sealed 


UNDER ALL CONDITIONS 


Servicised Zero-Lastic JF Sealing Compound is a cold-applied, 
two component jet fuel resistant, rubberized tar compound spe- 
cifically designed for sealing expansion, contraction, or dummy 
joints in concrete paving of airfields. Zero-Lastic JF is easily 
applied to joints from 4” up to 1” or more in width using a pug 
mill applicator. Once installed, it cures internally into a resilient, 
rubber-like seal which has excellent bond to both sides of the 
concrete joint. Since Zero-Lastic JF contains no thinner, there 
is no shrinkage after placing in the joint. 


Because Zero-Lastic JF is unaffected by jet blast, jet fuel 
or other petroleum solvents used by aircraft, joints sealed with 
the material stay sealed under the most adverse aircraft re-fueling 
and maintenance conditions. Zero-Lastic JF can be used with 
equal efficiency to seal joints in new or old concrete 
pavement joints. 


Write for complete details on Zero-Lastic JF and 
other Servicised Joint Sealing Compounds. 


~~ SERVICISED PRODUCTS 
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on Junior Members and vice-chairman 
of the Committee on Student Chapters. 


Thomas J. Mitchell (M. '36), age 70, 
retired works manager of the Poinsett 
Lumber Company at Pickens, S. C., 
died there recently. After graduating 
with honors in civil engineering from 
the University of Michigan, Mr. Mitch- 
ell returned to his alma mater where he 
taught for thirteen years. In 1939 he 
joined the Poinsett Lumber Company 
as works manager of the Pickens plant. 
Mr. Mitchell retired in 1956. 


Garfield Hugh Russell (M. ’35), age 
78, retired engineer of Oakland, Calif., 
died there recently. A civil engineering 
graduate of the University of Michigan 
in 1908, Mr. Russell specialized in the 
appraisal and supervision of irrigation 
and water supply systems. At the time 
of his retirement in 1950 he had been 
with the Farm Credit Administration 
for eight years. From 1935 to 1942 he 
was senior engineer-appraiser with the 
Federal Land Bank of _ Berkeley 
(Calif.), a farm loan agency. 


John B. Saxe (M. ’54), age 56, since 

1957 vice president and chief consulting 

engineer of Gibbs & 

Hill, Inc., of New 

York City, died re- 

cently in Westfield, 

N. J., where he lived. 

A 1923 civil engi- 

neering graduate of 

Harvard Engineer- 

ing School, Mr. Saxe 

had been with Gibbs 

& Hill since 1924. He 

became chief mechanical engineer in 1945, 

chief engineer in 1958, and a vice presi- 
dent in 1954. 


James P. Slater (A.M. °41), age 53, 
director of the Division of Sanitation 
of the San Diego County Surveyors Of- 
fice, San Diego, Calif., died there re- 
cently. Prior to becoming director in 
1956 he was chief public health engi- 
neer of the City-County Health Depart- 
ment in San Diego; chief sanitary engi- 
neer of the Tulsa City-County Health 
Department in Oklahoma; and chief 
sanitary engineer of the Little Rock City 
Health Department in Arkansas. Mr. 
Slater attended the University of Ar- 
kansas, Arkansas State, and the Univer- 
sity of Michigan. 


Frederick Burr Spencer (M. ’29), age 
68, retired vice president of Spencer, 
White & Prentis, Inc., construction en- 
gineering firm of New York City, died 
there recently. From 1950 until his re- 
tirement last fall Mr. Spencer was vice- 
president of Spencer, White & Prentis. 
From 1923 to 1933, while president of 

(Continued on page 110) 


May 1959 * CIVIL ENGINEERING 





* » “More than satisfied” with 


LEHIGH MORTAR CEMENT 


Women’s Dormitory “A”, State University College For Teachers 
at Albany. Accommodates 200 students. 


Owner: Dormitory Authority of the State of New York 
Architect: H. O. Fullerton, Albany, N.Y. 
Contractor ; Sano-Rubin Construction Co., Inc., Albany, N.Y. 


Dealer : Builders Material & Supply of Albany, Inc., Albany, N.Y. 


Closeup shows results of good design, good workmanship and 
quality materials. Lehigh Mortar Cement was used with brick, 
block and structural tile. 
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e This new dormitory is an excellent example of warm 
colonial design—its beauty and durability enhanced by 


good workmanship, and quality materials. 


The contractor, Sano-Rubin Construction Company, 
chose Lehigh Mortar Cement for all masonry. They 
report ‘“‘We had used Lehigh Mortar Cement on many 
previous jobs and have always been more than satisfied 


with this mortar, and the results produced.” 


The workability and plasticity of Lehigh Mortar Cement 
help masons do a good job. Its uniformity and durability 


contribute to clean, strong, weathertight walls. 


Try Lehigh Mortar Cement on your next job. See for 
yourself how it can help you produce top quality masonry 


construction. 


e LEHIGH MORTAR CEMENT e LEHIGH EARLY STRENGTH CEMENT 
 LEHIGH AIR-ENTRAINING CEMENT © LEHIGH PORTLAND CEMENT 


Lehigh Portland Cement Co. 


ALLENTOWN, PA. 
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PROVIDE WATERTIGHT 

JOINTS IN CONCRETE 
a, CONSTRUCTION 

WITH.. 


Note Exclusive 
Rib Design 


PYCWATERST 


SPECIFICATIONS 
1.28 Max. 


Durometer Hardness = 
Tensile Strength....2600 PSI Min. 
350% Min. 


Specific Gravity 


Elongation 


Temperature Range 
.. from +176°F - —50°F 


Cold Brittleness Test 
.. —50°F ASTM D746 —55T 


Chemically resistant to chlorin- 
ated water, salt water, acids, al- 
kalis, sewage wastes, oil, etc. 


W. R. MEADOWS, 


20 KIMBALL ST. . 


110 | (Vol. p. 384) § 


@ “PREMOULDED MEMBRANE" . . 


SEALTIGHT PVC Waterstops are ex- 
truded from a special PVC compound 
with added plasticizer and stabilizer to 
provide all of the necessary qualifications 
of a true waterstop. The exclusive cross- 
section design features a unique rib that 
has a vertical surface on the leading edge 
and a diagonal surface on the trailing edge 
to provide a tenacious grip to the concrete 
in which the waterstop is embedded . . 
the special center bulb provides the ability 
for the waterstop to successfully handle 
tremendous pressures caused by concrete 
movements. SEALTIGHT PVC Water- 
stops are strong and flexible . . . on-the-job 
splicing may be accomplished quick and 
easy without special equipment. Ideal for 
installation in concrete structures of all 
types. SEALTIGHT PVC Waterstops offer 
the construction industry the top-quality 
product in its field at a competitive price 
. specify SEALTIGHT PVC Waterstops 
when you want a 100% watertight joint. 


Seailigut,, propucts 
. the industry's 
only TRUE VAPOR SEAL. 

““CORKTITE" impermeable Perimeter Insulation. 
“HYDROMAT" Asphalt Liners. 

Expansion Joints of all types. 

Joint Sealing Compounds. 

Tongue and Groove Centerstrip. 

Air Entraining Agents. 

Concrete Curing Compounds. 


INC. 


ELGIN, ILLINOIS 


Deceased 


(Continued from page 108) 


Spencer & Ross, Inc., foundation build- 
ers in Detroit, Mich., he worked on the 
Cleveland Union Terminal. He also 
worked on the Book-Cadillac Hotel 
and the J. L. Hudson department store, 
both in Detroit. Mr. Spencer received 
an A.B. degree in 1911 and a Civil Engi- 
neering degree in 1913 from Columbia 
University. 


Thomas J. Strickler (M. '16), age 75, 
retired executive of the Missouri Gas 
Service Company, Kansas City, Mo., 
died there recently. From 1927 until 
1947, Mr. Strickler served as vice pres- 
ident and manager of the Kansas City 
office of the Missouri Gas Company, and 
in 1947 when that firm merged with Gas 
Service, he became vice president of the 
Kansas City Division. A 1906 graduate of 
the University of Kansas with a BS. in 
civil engineering he passed the Kansas 
state bar examination in 1917 after night 
classes at Washburn University. He had 
been with the U.S. Bureau of Reclama- 
tion as an engineer on dam construction 
in Wyoming and Montana. He was chief 
engineer of the Kansas Public Service 
Commission from 1913 to 1920. 


Robert E. Turner (M. °41), age 57, a 
plant engineer of the Susquehanna 
Power and Light Company, an affiliate 
of Philadelphia Electric, died in Cono- 
wingo, Md., recently, the result of a 
plane crash. A graduate of Iowa State 
College, Mr. Turner did graduate work 
at the University of Pennsylvania, 
Johns Hopkins University and Alden 
Hydraulic Laboratory of Worcester 
Polytechnic Institute. Since joining the 
Susquehanna Power and Light Company 
in 1927, he had served as a hydrog- 
rapher and for the past year as plant 
engineer. 


Harold C. Whittlesey (M. ’42), age 62, 
consulting engineer of Los Angeles, 
Calif., died there recently. Mr. Whittle- 
sey entered private practice in 1936 in 
Los Angeles, after several years as struc- 
tural engineer with the California Di- 
vision of Architecture. He graduated 
from the University of California in 
1919. 


Whitby F. Wise, Jr. (A.M. '28), age 
69, president of the Southwest Stone 
Company, of Dallas, Tex., died there 
recently. A graduate of Texas A. & M. 
College in 1909, Mr. Wise had been 
president of the company since 1919. 


Stanley H. Wright (M. ’24), age 72, 
Eastern branch manager of Holmes & 
Narver, Inc., a Los Angeles engineering 
firm with offices in Washington, D. C:, 
died there recently. He had been a 
member of the firm for the past four 
years. Mr. Wright went to Washington 
in 1939 to work for the Bureau of the 
Budget. He also worked for the Atomic 
Energy Commission for ten years prior 
to joining Holmes & Narver. 
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PERFORMANCE CURVES 
adjustable-biade pump 
20-56 ft. TH, 875 RPM 








Performance curves of 
the A-C adjustable- 
blade axial flow pumps 
for Willow Glen 
illustrate their extreme 
flexibility. Pump 
operation is not 
restricted to a single 
head-discharge curve as 
is the case with fixed- 
blade pumps, but 
provides any discharge 
and head combination 
within the limits of 
motor horsepower and 
proper submergence. 





DISCHARGE 








IN FEET 














TOTAL HEAD 

















CONSTANT. BLA DE ANGLES HEAD VS 









































i 
DISCHARGE IN CUBIC FEET PER SECOND 


Flexibility and efficiency make Allis-Chalmers 
adjustable-blade pumps choice for Willow Glen 


Two 30-inch Allis-Chalmers adjustable-blade axial 
flow pumps will be installed to provide condenser 
water for Unit #1 at the new Willow Glen Power 
Station. To meet requirements at minimum river 
level, with water temperatures that vary between 
39°F and 90°F, the pumps are designed to deliver 
a total of 76,000 gpm against a 54-foot total head. 


pump is operating at constant speed. This adjust- 
ability keeps pumping 

costs at a minimum by 

combining low starting 

torque with high average 

efficiency. 

Pump Bulletin 165 will 
give you complete infor- 
mation on high capacity 
axial flow pumps. To get 
your copy, write to Allis- 
Chalmers Manufacturing 
Co., Hydraulic Division, 
York, Penna. 


Extreme variation of suction pool elevation and 
the flexible condenser operation required for this 
station made adjustable-blade pumps the logical 
and economical choice. A-C adjustable-blade pumps 
attain relatively high efficiencies over a wide dis- 
charge and head range. This is accomplished by 
varying the pitch of the impeller blades while the 


RESEARCH DESIGN 


. naa Hydraulic Turbines & Accessories * Pumps e¢ Liquid Heaters 
Hydraulic Division HYDRODYNAMICS 


Rotovalves ¢ Ball Valves ¢ Butterfly Vaives «+ 
ENGINEERING FABRICATION 





Free-Discharge Valves 


& ALLIS-CHALMERS 
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This New Door Guide Can 
Cut Costs at Every Opening! 


Write today for this complete up-to-the-minute information on: 


KINNEAR Steel Rolling Doors — with the 
coiling upward action of the famous 
interlocking-steel-slat curtain (origi- 
nated by Kinnear). They save space, 
save time, provide all-metal protection. 
KINNEAR Rolling Fire Doors — the exclu- 
sive, all-steel “Akbar” doors, famous 
for positive starting action, safe closing 
speed, other advanced features. 
KINNEAR Steel Rolling Grilles — the pro- 
tective openwork of steel bars and links 
with coiling upward action. Admits 
light, air, and vision when closed — 
but blocks all intruders. 


Write TODAY 
The KINNEAR Mfg. Co. 


FACTORIES: 
1080-90 Fields Avenue, Columbus 16, Ohio 
1742 Yosemite Ave., San Francisco 24, Calif. 


Offices and Agents in All Principal Cities 


KINNEAR Motor Operators — Special, 
rugged, heavy-duty motors that add 
time-saving push-button control to the 
many other advantages of upward-act- 
ing doors. 

KINNEAR Bifold Doors — Heavy-duty 
service doors of wood or all-steel. Cen- 
ter-hinged to fold upward with easy 
jack-knife action. 

KINNEAR Rol-Top Doors — Sectional 
doors (wood or all-steel) available 
paneled for glass in any number of 
sections. 


KINNEAR 


DLLING DOORS | 
Saving Ways in Doorways 


RECENT 
BOOKS 





(added to the Engineering Societies 
Library) 


ASTM Standards on Light Metals and Alloys 


This new contains the new color 
coding system for aluminum-base ingots as well 
as revisions made to twenty-five of the standards 
covering cast and wrought aluminum and mag- 
nesium and their alloys, aluminum wire and 
cable, and light metal die casting alloys. 
(Sponsored by ASTM Committee B-7. American 
Society for Testing Materials, 1916 Race St. 
Philadelphia 3, Pa., 1958. 344 pp., paper. $4.00.) 


edition 


Basic Geology for Science and Engineering 

A systematic development of physical geology 
with particular emphasis on those principles suita- 
ble for engineering application. Among the topics 
discussed are soil materials, physical and chemi- 
cal properties of rock materials, soil forming 
processes, streams, shoreline processes, ground 
water, wind deposits, and crustal deformation. A 
considerable number of tables and graphs have 
been included. (By E. C. Dapples. John Wiley 
and Sons, Inc., 440 Fourth Avenue, New York 16, 
N. Y., 1959. 609 pp., bound. $9.50.) 





Library Services 


Engineering Societies Library books may 
be borrowed by mail by ASCE members 
for a small handling charge. The Library 
also prepares bibliographies, maintains 
search and translation services, and can 
supply a photoprint or microfilm a copy 
of any items in its collection. Address in- 
quiries to R. H. Phelps, Director, Engi- 
neering Societies Library, 29 West 39th 
Street, New York 18, N.Y. 











Civil Engineering Handbook 
Fourth Edition 


A handbook, written by various authorities, 
which covers mechanics of materials, stresses in 
framed structures, steel design, highway and 
airport engineering, water supply, sewage dis- 
posal, and other aspects of civil engineering. In 
this present edition new and expanded material 
appears on photogrammetric surveying, inter- 
state highway system requirements, soil classifi- 
cation, flow in pipes and channels, stresses in 
continuous beams and frames, welded steel con- 
struction, and reproportioning concrete mixtures 
for air entrainment. (Edited by Leonard Church 
Urquhart. McGraw-Hill Book Company, Inc., 
330 West 42nd Street, New York 36, N. Y., 1959 
1184 pp., paper. $17.50.) 


Sewerage and Sewage Treatment 
Eighth Edition 

The sewage project is covered from its inception 
to design, construction, operation, and main- 
tenance. In this revised edition, new material on 
oxidation ponds has been included, and the at- 
tention to practice in sludge treatment and dis- 
posal has been increased. Additional information 
is also given on the subject of stream-pollution 
prevention and the oxygen-sag curve. A review 
of the literature since the last edition in 1952 
is presented and approximately half the illus- 
trations are new or revised. (By Harold E. Bab- 
bitt and E, Robert Baumann. John Wiley and 


(Continued on page 121) 
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Here’s why they are the Waterstop 
your jobs deserve 


Grueling laboratory tests merely bear out what 
years of experience on countless jobs have 
proved: to stop water seepage between succes- 
sive concrete pours, there’s no water stop to 
match Water Seals. Made of the finest polyviny| 


LABYRINTH 
Water Stops 


b—-3%"4 b—4 Mw" 


| 
1 
eeeeeeeneeoeoeooeoeeee 


FLEXSTRIP 
Water Stops & 


K 6 j 
PRON ere roe a SEE, 


k i 15 
@eeeeeeeoeoeoeeeeeee 


CELLULAR 
Water Stops 


Bs a a 


Water Seals performance! 


@eeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeee Ceeeeeeeeeee 


chloride resin, Water Seals are unaffected by 
acids, alkalies, organic chemicals: their bond is 
sure and water tight even at 150°F and against 
heads of 200 feet. And they're installed at a frac- 
tion of the cost of other types—and much faster. 
Cut and spliced in the field with a hot knife. 
Every good water-proof concrete job design 
should include Water Seals water stops. These 
pictures show why... 





< Y¥% in. separation, 
typical control joint. 


Even after 1 in. ® 
separation, joint seal 
is assured. 


Separation of 2 in., 
ends are firmly 
anchored. 


Even at 8% in. b 
separation, corrugated 
ends still hold firm! 


4 3-rib Cellular joint with 
1 in. separation. 


¥Y, in. differential: no 
shearing, bond 
remains firm. 


SEND FOR A SAMPLE SECTION! eres Sane t 
: » 9 South Clinton Street 

Use coupon for sample of type of Water Seals ® . . 

wat Saar ieeh Jatereats you-kand dederies Chicago 6, Illinois 


: mi charae. of course ci Send samples of - 


ug i > and descriptive literature. 
WATER SEALS, inc. 


9 South Clinton Street 
Chicago 6, Illinois City : Fo ae 


type of Water Seals water stop 


Name 
Company 
Address 


See: aes 
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Applications for Admission to 
ASCE, Feb. 28-March 28, 1959 


Applying for Member 


Cuasies Murgay Bincuam, Dillsbur “Sg , 

orp lvory BLuHM, Sacramento, Ca 

Joun Rover Booron, Richmond, Va. 

Leo Marnias Buur, Portland, Ore 

Fiorp Eowaap Buraovucns, Indianapolis, Ind, 

Lawesnce Siman Cain, Miami, Fla. 

Dean Faevertck Cosvrn, Boston, Mass 

Luxe ALexanoer CunnNtNGHAM, Chicago, III. 

Pama AumeTeonG Davinson, Ja., Long Island 
ity, N. Y. 

Ea pon Davis, Honolulu, Hawaii 

Ricnagsp Evoene Derresacu, Arcadia, Calif. 

Lester Eocsr DeHaart, Y oungstown, Ohio 

Morais Daosxin, McCook, Nebr. 

Castes Maaspen Duxe, Arlington, Va. 

James Gus Foyr.e, Orange, Tex. 

Gate Arruur Froemminc, Milwaukee, Wis. 

Caateron Tueron Gaarerr, Harrisburg, Pa. 

James Fiercner Gort, West Memphis, Ark. 








Percy Porcner Gaeoc, Norfolk, Va. 

James Faancis Hater, Cambridge, Mass. 
Wutiam Jonn Hattanan, Boston, Mass. 
Arruur Leonagp Hevp, Ja., Detroit, Mich. 
Anpees ¥ OcHoa Hizon, Quezon, Philippines 
Harotp BensaMin Hustep, Youngstown, Ohio 
Hattard Banks Kinnison, Washington, D. C. 
Cuaaces James Lawrence, Jr., Wilmington, Del. 
Swwney Cuement Laverock, New York, N. Y. 
RanootpH McLaveHuin Martin, Vancouver, B. C. 
JosepH Rocsr McCammon, New York, N.Y 
Neat Buarcess Mrrcueix, Salem, Mass. 

VeaciL STePHENS Mueruy, New York, N. Y 
Jack Nasser, Beirut, Lebanon 

Avena Ameca Newsearry, Aiken, 8. C. 

Rosert Ninestes., New York, N. Y. 

Viapimie Fepor Osacian, New York, N. Y. 
Srras Raymonp Overnoiser, Sacramento, Calif. 
Tueopors THomas Panrateo, Annapolis, Md. 
Eanest Luruer Pemserton, Amarillo, Tex. 
Assorr LAWRENCE PENNIMAN, Ja., Baltimore, Md. 
Herseat Georce PorrtNer, St. Louis, Mo. 
Georct Byron Raas, Stockton, Calif. 

Hastow Kimeatt Rieter, E) Paso, Tex. 
Wittiam Hosea Roserrson, Falls Church, Va. 
Ros Parker Rovcers, Olympia, Wash. 

Cart Emit Ronoe, Portland, Ore. 


WHAT BECAME OF TYPHOID? 


Not until after 1900 (about 55 years ago) did U. S. citizens really 
accept public water supply systems as sources of potable water. 
Scientists discovered water borne disease germs in 1875. It then 
required about 30 years for the people to believe that such serious 
diseases as dysentery, cholera and typhoid fever epidemics were 
due to germs in their drinking water. Finally they realized that 
water could be clear, cold and fresh tasting, yet dangerous to drink. 
The water works industry therefore built treatment plants... 
sand filters and chemical feeders. The public abandoned private 
wells. Today, water-borne disease in America has virtually dis- 
appeared. In some 50 years, the U. S. typhoid 

death rate has dropped from 200 to less than 1 per 


100,000 persons. Hippocrates, the 


*‘Father of 


Medicine”, in 400 B. C., told the Greek people 
to boil water before drinking it, but today America’s 


public water supplies are safe. 


The water works superintendent in a real sense 
today is a custodian of public health and a vital 


force in the Nation’s economy. 


This Series is an attempt to put into words some appreciation of the 


water works men of the United States. 


M:H VALVE 


AND 


ANNISTON, ALABAMA 


FITTINGS COMPANY 


Gusert Evert Ropes, Detroit, Mich. 

Enrique Cartos Rowe Martinez, Santiago, Chile 

MAXMILLIAN Miksa Scuirrer, Niagara Falls, N. Y. 

Cayton Gaove Serrz, San Mateo, Calif. 

Wit.tuM Heney SHerman, New York, N. Y. 

Puivie Crane Sauitu, Hartford, Conn. 

WiutiuM RvutHven Smiru, Jr., Breaux Bridge, La. 

Ciemens Evcene Srettman, Port Hueneme, Calif. 

James Ricn Sreers, New York, N. Y 

ALperT FRANKLIN Stem, New York, N. Y. 

Max Wituiam Strauss, Los Angeles, Calif. 

Anam THeopore Syrop, New York, N. 

Joun ArtHur THomas, Montreal, Que., “Canada 

Marion We .rorp, Sarasota, Fla. 

Lancritt BowpitcH Wier, Vicksburg, Miss. 

CONSTANTINO WLADISLAWO KovacevicH, Asuncion 
Paraguay 

Henry Rosert Woonstone, New York, N. Y. 

Lawrence SHores Wooisey, Little Rock, Ark. 

Haron Zweic, Gary, Ind. 


Applying for Associate Member 


Louis AtLevato, San Mateo, Calif. 

Jorce Enrique Atvarpo Canon, Bogota, Colombia 

MUNIRATHNA ANANDAKRISHNAN, Minneapolis, 
Minn. 

Jesse RatpH ANpeRsON, Jr., Chicago, III. 

Rosert WiLL1AM ANDRES, Walla Walla, Wash. 

Sotomon BaNKoLe Aupirreren, Lafayette, Ind. 

Rosert WiLt1AM AvustIN, Sacramento, Calif. 

Hans Watrer Bercuotz Wissinc, Urbana, III. 

Leo Victor Boccis, Chicago, III. 

Rosert Natt. Bono, Baltimore, Md. 

Micwaet Dermot Canavan, Kuala Lumpur, Malaya 

Francisco JULIAN C ARVAJAL, New York, N. 

Mere Burperre CLaytTon, Baltimore, Md. 

ALLAN Conran, San Francisco, Calif. 

Raymonp Coox, Kuala Lumpur, Malaya 

Ropert Lawrence Cook, Millbrae, Calif. 

Davin James CoucHiin, Milwaukee, Wis. 

Dennis Epwarp Cox, Baghdad, Iraq 

ANTHONY D’ALessanoro, Buffalo, N. Y. 

Cuirrrorp JoHN Darke, Harrisburg, Pa. 

Hitron AntaamM DaSitverra, Denver, Colo. 

Rvupo.teH De Quarrao, Providence, R. I. 

MatrHew McCartney Doveiass, Washington, 
D.C. 

Water Lee Dunn, Seattle, Wash. 

Pact Wicperrorce Eastman, Jr., Washington, D. C. 

Cutrrorp JoHN Evans, Kingston, Jamaica 

Rosert Leste FeatHer, Albuquerque, N. Mex. 

Joun E, Feyerersen, Zurich, Switzerland 

Mitton Arrep Fiscuer, Arlington, Va. 

Norsert Bennetr Fritz, Green Bay, Wis 

Ivan TakesHi Fustnaka, Pearl City, Hawaii 

Norats Ray GasrteL, Memphis, Tenn. 

Donato GamMie, Cape Town, South Africa 

Epwarp Tuomas Gates, Kent, Wash. 

Guerkino Ratko Carto GerMaNnis, Wellington, 
New Zealend 

Leon Astan Grit, New York, N. Y. 

SrepHen Grimes, Long Island City, N. Y. 

Lynn RowurnG Hacemerster, Middletown, Ohio 

Puivie ANTHONY COoLLINGS HALtier, Rhodesia, 
South Africa 

Date JosepH Henry, Memphis, Tenn. 

Louis ALLEN Hitt, Jr., Tempe, Ariz. 

James Gorpon Stuart Hirtie, Montreal, Canada 

Cuester ALBert Hocenrocier, Washington, D. C. 

Water Searte Huse, Jr., Trenton, Mich. 

James Wetcome Hunt, Topeka, Kans. 

RicHarp Jerrerps Huyck, San Francisco, Calif 

Marvin Leroy Jacoss, Camp Smith, Hawaii 

Pau. Rosert Jasper, Brunswick, Ga. 

Curnton Grant Jones, Juneau, Alaska 

ArTHUR JosePH KENLAN, Elizabeth, N. J. 

Kart Hersert Kinver, Boston, Mass. 

Son Lamar, Caracas, Venezuela 

Wiu1aM ArtHur Lamp, Philadelphia, Pa. 

Henorik Lave, Victoria, B. C., Can: ida 

Foun-Cuone Wonc Lee, Mobile, Ala. 

Avesanpro Leon ve LA Barra vet Rio, Mexico 
D. F. Mexico 

ANTONIO MONTELIBANO Locsin, Manila, Philippines 

KHALIL Micwae, Macour, Beirut, Lebanon 

ALVIN Francis Marcu iciani, Bethesda, Md. 

KENNETH VERNON Marr, Sacramento, Calif. 

JoHn Crapper Martin, 9 er, Colo. 

JoHN Henry MartinpaALe, , Bloomington, Ind 

Domenic JoHN Massimi. fey "Albany, i 4 

Warren WittiaM Martruesen, New York, N. Y. 

Linns JoHn Metscu, St. Paul, Minn. 

CuHar_es CaLtoway Mippveron, Jr., Aiken, S. C. 

AspuL Hakim Minuas, Denver, Colo. 

JosepH Witt1aM Muorewt, Pittsburgh, Pa. 

Morris Mitcue.y, Chattanooga, Tenn. 

NanpivapA Mowan Rao, Washington, D. C. 

Josep Wavrer Monroe, San Carlos, Calif. 

Samuet Cart Moore, Montgomery, Ala 

Perer JosepH Mortst, Montgomery, Ala. 

Marvin Georce NACHTSHEIM, a Calif 

Russet Brerer Nea, Chic: 

McLeop CreiGHTONn NIGELS es. Fla. 

Nanpba Nimatasuriya, Colombo, Ceylon 

Grant Owen Orts, Tacoma, Wash. 

Ricwarp Rarne Perriarew, Bishop, Calif. 

Wim Avucustus Pxane, Lafayette, Ind. 

Marvin Mitiagp Poss, Juneau, Alaska 

(Continued on page 116) 
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47 Tons of Roebling Guys Keep TV Tower in Clear View 


of 2,464,500 People 


The grand, new (1526 ft) WIS-TV transmitting tower in 
Columbia, South Carolina is , among other things, the fourth 
tallest man-made structure in the world, with a built-in wind 
resistance up to 145 miles per hour. This ethereal eminence 
means an increase of almost 100% in the number of WIS-TV’s 
potential viewers. 

Maintaining the tower’s sway (both literally and figura- 
tively) over the South Carolina market are six sets of 
Roebling prestretched galvanized bridge strand. Each set 
consists of varying lengths of prestretched strand: six pieces 
of 1-5/16” strand at lengths ranging from 705 to 1022 ft, 
three pieces of 1-3/16” strand of 826, 837 and 858 ft, re- 
spectively, three pieces of 14” strand in lengths of 1489, 
1492 and 1473 ft and six pieces of 14” diameter from 1662 
ft to 1835 ft. 

The sky-high demands, these days, made by TV stations 
require the facilities and experience of a “feet on the 
ground” organization like John A. Roebling’s Sons Corpora- 
tion. When you are contemplating a third (or even first) 


;, - 
es 


t 


highest man-made structure in the world, you will need guys 
to keep it eminently erect. That is the time to call on 
Roebling and enlist the aid and facilities of the authority on 
suspension systems in this, or any other country. This in- 
cludes bridges, tramways, ski lifts, materials handling, sus- 
pended roofs and, as you already know, new heights in 
market power. 

We certainly will be glad to put our “towering experience” 
at your immediate disposal. Send for our Bridge Division 
Booklet, address Bridge Division, John A. Roebling’s Sons 
Corporation, Trenton 2, N. J. 


ROE BLING 


Branch Offices in Principal Cities 
Subsidiary of 
The Colorado Fuel and Iron Corporation 


VA. 





WIS-TV Tower in Columbia, South Carolina, 1526 feet tall, designed, fabricated and erected by Kline Iron & Steel Company, Columbia, South Carolina, 
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PCOS CER SEH SSE SEES SSESTHESSEHEESESSSSHESHEHESSHESEHHESSESHE SHEESH HEE 


Solution to your problem 
of material waste (w) delays in time 
schedules (t) removal expense (r) plus 
hazardous operations (h) suggest the modern, 
time-saving, labor-saving methods 
available with USF 


“leave-in-place”’ STE EL. FO RMS 


FOR CONCRETE BRIDGE DECKS 


Facts, details and complete data 
sent on request by writing... 
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United 
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F aBrRicaTors, INC. 
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Applications 
(Continued from page 114) 


Paraick Josep Quinn, Toronto, Canada 
RicHarp ATHERLY Ramsey, Kansas City, Mo. 
ALAN Epcar Ransom, New York, N. Y. 

Paut Gorvon Rapp, Toledo, Ohio 

Davin Warp Reeves, Seattle, Wash. 

Rosert ANpDREW Rivers, Massena, N. Y. 
WitiiM Meraitr Rossins, Baltimore, Md. 
Tuomas Moore Russe.t, Silver Spring, Md. 
James Roserr Sanvers, Jr., Jackson, Miss, 
Henry Josep Scuwas, Philadelphia, Pa. 
Tuomas ScrimsHer, West Sacramento, Calif. 
Emanuew Serr, New Rochelle, N. Y, 

Sartasy Husain Srppiqut, Seattle, Wash. 
Danie. James SmirH, Jr., Los Angeles, Calif. 
Guien Winter Smit, Los Angeles, Calif. 
Victor Foure Sprouts, Rolla, Mo. 

JoHN SAMUEL STALLINGS, Cullman, Ala. 
Suirgitey Apam Srures, Houston, Tex. 

Harry DonaLtp SuTHeRLAND, New York, N. Y. 
Jack Murry Sweprman, Pasadena, Calif. 
Freperick ANTHONY SYNK, Birmingham, Mich. 
TuHeopore Kenneru TANG, Seattle, Wash. 
TSUNEMASA Davin Terazaki, Tokyo, Japan 
EpMUND ARWIN THORNTON, Miami Beach, Fla. 
WituimaM RicHarp Trautman, Oklahoma City, Okla 
Leo JouN TromBatore, Inglewood, Calif. 

ALvin RayMonp Tursk1, Oakland, Calif. 
CuHarLes THomas WacNner, Fresno, Calif. 
CuHowpury AspuL Want, Karachi, Pakistan 
Marvin Weiss, New York, N. Y. 

Water Epwarp WituiaMs, Turner, Kans. 
FrepericK VINCENT WITASCHEK, Denver, Colo. 
ALBERT SNOWDEN Wooprorp, Pittsburgh, Pa. 
Eowarp Emit Wurnuaicu, New York, N. Y. 


Applying for Affiliate 


Josep Reamy Troy, Richmond, Va. 


Applying for Junior Member 


Wittiam Ray Apams, Jr., Lewiston, Me. 

FRANCISCO AGUBRREVERE, Stanford, Calif. 

Rosert PHitip ANDREW, Vicksburg, Miss. 

FrepertcK Martin ANKLAM, Urbana, III. 

Jutius Lemay Buiackmon, Raleigh, N. C. 

Victor Arno Brineawe, Portland, Ore. 

Emer Wuitmore Brooker, Alberta, Canada 

Ropert Danie. Brown, Jr., St. Paul, Minn. 

ATTILIO CasTaNo, Jr., Harrisburg, Pa. 

Joun Timorny Cuesser, Je., Augusta, Ga. 

BuisHaM MvutcHanp CHorrant, Singapore, Malaya 

Donavcp Forrest Cotson, San Francisco, Calif 

GiveertTo Isatas Cuapra, Lexington, Ky. 

JouHN Hartiey Danrets, Urbana, III. 

Donato Morse Davison, Cambridge, Mass. 

DonaL_p Hazen Day, San Diego, Calif. 

Manvet Atviar Diaz, Boston, Mass, 

Panayotis Cuaristo Dimirriov, Evanston, III. 

Mavrice Farr, Quinault, Wash. 

RicHarp MircHe.t Gir_ine, Alberta, Canada 

Jacques Prerre Guitiery, San Francisco, Calif 

Arno_p Hassoupr, Los Angeles, Calif. 

Rosert Lee HinK ie, Chicago, II. 

ALrrep Warner Hoap.y, New York, N. Y. 

James THomas Hurraker, Baytown, Tex. 

THomas ANTHONY JervoLino, Brooklyn, N. Y. 

Aumap IrsHAD, Manchester, Engiand 

SrepHen Lionet JENNINGS, Salina, Kans. 

Car.os MA Jimrnez Sovera, San Jose, Costa Rica 

GeraLp Leonarp Kapitan, Lakewood, Calif. 

Ricuarp HuGH Keesiine, Mobile, Ala. 

RaymMonp Evcene Lasett, Muscatine, Iowa 

Corne.ius Francis Lemon, Baltimore, Md. 

Joun Weston Linpstap, Napa, Calif. 

Leroy Joun Avsert LUNpGREN, Pittsburgh, Pa. 

Tuomas ArrHur MANNING, Jr., Baton Rouge, La 

Rosert Burton Marguarpr, Bloomington, Minn. 

Ricuarp Date MarsHau., Boulder, Colo. 

Joun Frepertck Meunert, Kansas City, Kans. 

Russet Lee Mi1s, Indianapolis, Ind. 

Ryan Dunnanoo MircuHe ns, Jr., Jacksonville, Fla 

HirosHt Mort, Tokyo, Japan 

Joun THomas Morrissey, Cincinnati, Ohio 

Emite Cyrrit Mortier, Seattle, Wash. 

AnVIND SHAMRAO NapcupA, Minneapolis, Minn. 

ALVIN VERNON Pike, Los Angeles, Calif. 

Frank Evmer Pitrman, Chattanooga, Tenn. 

Ciype ALLEN Repmon, Memphis, Tenn. 

Dotpn Rorrem, White Plains, N. Y. 

FRepeRICK Dana Seares, Pasadena, Calif. 

Nikita SHKapsky, New South Wales, Australia 

Vicror Sincer, Somerville, Mass. 

Henry Eart THompson, Urbana, III. 

Ceci, Denver Watace, Jr., Columbus, Ohio 

Rosert JosepH Warnacieris, China Lake, Calif 

JoHn Davip Waveu, Columbia, S. C. 

Hans J. Wurst, Los Angeles, Calif. 

Cesar Avuocusto Zamora CarvaLLo, Caracas, Vene 
zuela 


[Applications for Junior Membe rship 
from ASCE Student Chapters are not 
listed.] 
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The Case For 


105mm Miniaturization 
of Engineering Drawings 


Micro-Master’ 105mm, supplied by K& E, 
is the only system designed specifically 
for engineering drawings 


Micro-Master 105mm offers the gen- 
eral advantages you expect of any 
miniaturization system — space savings, 
protection of costly originals, and ready 
distribution of duplicates. But Micro- 
Master provides these advantages with- 
out over-mechanization. A 105mm 
negative — measuring a generous 4 by 6 
inches — is large enough to be located 
easily and read quickly without elabo- 
rate scanning and sorting devices. In 
addition, a national network of K&E 
dealers stands ready to provide the 
105mm service you need. 


A Complete System 

from Film to Print 
Micro-Master is a totally integrated 
system for photographing, film process- 
ing and final reproduction or projection 
printing. Completely precision - engi- 
neered — from optics through films, 
papers and chemicals — the system pro- 
vides extremely sharp, high-contrast 
“thin” negatives that furnish high- 
quality, absolutely uniform prints. Cri- 
tical alignment of camera and projector, 
and special vacuum frames which hold 
materials absolutely flat, are typical of 
the optical and mechanical features 
that make the Micro-Master system an 
engineering aid of highest quality. 


No Distortion in Blow-Backs 


Maximum reduction or enlargement for 
Micro-Master 105mm is 10 diameters 
—not up to 30 diameters as with smaller 
negatives. Thus, when drawings as large 
as 40 by 60 inches are reduced or re- 
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enlarged, they retain a clear, sharp 
quality — even in the corners. There is 
no distortion or loss of detail, for all 
Micro-Master reproductions are made 
inside the photographic “quality bar- 
rier” of 10 diameters. Projection prints 
can be made on inexpensive paper as 
well as on cloth or film. 


Like-New Prints 
from Worn Originais 

Old originals can be restored, too — 
even when badly damaged. The Micro- 
Master process uses reflected rather 
than transmitted light. Thus, detail 
which has been lost through light ab- 
sorption -- due to dirt or discoloration — 
will “snap back” on the film — giving 
you clean prints with clear backgrounds 
and sharp black lines equal to ink lines. 
The large negative size makes it easy 
to see and eliminate unwanted areas by 
“opaquing out.” Any small paint brush 
can be used for this purpose. 


Easy to Read...Always Accessible 
You can read almost every detail on a 
105mm negative just by holding it up 
to a window or other light source. Table 
viewers are recommended for close 
study, but are not necessary in the 
“search and selection” phase. In a large 
plant or office, engineers can find and 
consult from 105mm negatives without 
waiting for search and delivery of 
originals, and without having to blow 
back tiny reductions to a readable size. 
Engineers or technicians at branch 


plants, warehouses or field installations 
can maintain compact, complete files 
of project information — accessible at 
any time without special equipment. 


Easy to File, Easy to Mali 
Micro-Master is a miniaturization sys- 
tem providing individual negatives that 
meet archival requirements. Each nega- 
tive is kept in its own 5” by 8” envelope. 
There is ample space on the envelope 
for large, legible identification coding 
and other information. Over 12,000 
drawings can be stored in a standard 
5” by 8” card file cabinet. No com- 
plicated cross-indexing is needed, for 
negatives of original drawings and all 
subsequent revisions can be grouped in 
the same file, ready for immediate ref- 
erence. The absence of sorting devices 
eliminates scratches and other film dam- 
age resulting from excessive mechanical 
handling. 


See Your K&E Dealer 
for information, 
Equipment, Service 
A camera, projector, three types of 
viewers, and all necessary printing ac- 
cessories are available with the Micro- 
Master system, and all equipment can 
be obtained through your local K&E 
distributor. He can also furnish 105mm 
reductions and enlargements of your 
drawings as a service. For complete 
information, call your K&E dealer, or 
write to Keuffel & Esser Co., Dept. 
CE-5, 300 Adams St., Hoboken, N. J. 


1634 


KEUFFEL & ESSER CoO. 


NEW YORK * HOBOKEN, N. J. * DETROIT * CHICAGO * MILWAUKEE * ST. LOUIS * DALLAS * SAN FRANCISCO * LOS ANGELES * SEATTLE * MONTREAL 
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News of Engineers 


(Continued from page 26) 


Melvin F. Wood has been named chief 
engineer of the DuPont Company, Wil- 
mington, Del. Mr. Wood joined the com- 
pany in 1928 as assistant construction 
superintendent in the Engineering De- 
partment, and has been assistant chief 
engineer for the past thirteen years 


George M. Petzar, formerly of thé 
Portland Cement Association’s Los An- 
geles Office, is now district engineer of 
the new district office in Phoenix, Ariz. 
Mr. Petzar joined the Association in 
1954 as a general field engineer, working 
in concrete and soil-cement paving, con- 
servation and other fields of cement use. 


Since 1956 he has specialized in technical 
service in the field of housing. 


Hugo Erickson recently resigned as 
city engineer of Minneapolis, Minn., after 
eleven years of service, to join Magney, 
Tusler and Setter, architectural and en- 
gineering firm, under its new name of 
Magney, Setter, Leach, Lindstrom and 
Erickson, Inc. Mr. Erickson will direct 
expanded engineering operations in the 
field of public works. 


J. Donovan Jacobs, of Jacobs Asso- 
ciates, San Francisco construction engi- 
neers, has purchased the assets and prac- 
tice of John C. Oglesby Engineering 
Company, Inc., specialists in surveying 
and field engineering in Marin County 
and Northern California. The new ven- 


NEW FAIRCHILD 
NAVIGATIONAL 


AID—-Doppler Radar- 
can cut aerial 

survey costs, and 
time, in half! 


Much of the cost of surveying desert, jungle and other 
featureless terrain lies in the expense of establishing 
ground stations or obtaining aerial photography nec 
essary for accurate flight path control 

The Doppler Radar Navigational Aid, now available 
to Fairchild clients, automatically and continuously 
determines ground speed and drift angle of the air- 
craft. From this information an electronic “brain” in 
the aircraft computes its exact position, enabling the 
pilot to fly precise flight paths over any terrain with- 
out maps, photos, or ground control. This enables 
flying to be started faster and the survey to be com- 
pleted sooner, resulting in important savings —as 
much as 50% on some projects. 

Use of the Doppler Radar also makes possible the 
Surveying of areas where maps are non-existent or 
unavailable 

This new Fairchild service is available for magne 
tometer and photomapping projects anywhere in 
the world. For complete information write or TWX 


IRGHILD 


AERIAL SURVEYS, INC. 


Angeles, Calif.; 224 East 11th Street 


ture of Oglesby, Jacobs & Wickham will 
have offices in San Rafael. Mr. Jacobs 
will be president, George E. Wickham, 
vice president and resident manager of 
the San Rafael office, and John C. Ogles- 
by will remain as a director. 


Charles H. Lee, consulting engineer 
of San Francisco, has formed a partner- 
ship with Michael Praszker, his former 
chief engineer, under the firm name, Lee 
and Praszker, for the practice of soil me- 
chanics foundation engineering and ap- 
plied hydrology. The firm’s offices and 
soil testing laboratory will remain at 58 
Sutter Street, San Francisco, where Mr. 
Lee has maintained his headquarters 
since 1921. 


Edward P. Albright has been named 
president and director of the Franki 
Foundation Company, New York, N. Y., 
the United States affiliate of Societe des 
Pieux Franki, Liege, Belgium, engineers 
and contractors for foundation work 
throughout the world. Mr. Albright was 
previously associated with MacLean- 
Grove & Company, Inc., and the Under- 
pinning & Foundation Company, Ine. 


Lewis Sterling Hedgpeth, district @n- 
gineer for the U. S. Bureau of Public 
Roads, recently completed a two-year 
tour of duty with the Bureau’s Liberian 
District and has been transferred to the 
International Cooperation Administra- 
tion. He has been assigned to Indonesia 
on a comprehensive road building and 
rehabilitation program with responsibil- 
ity for the development of training pro- 
grams for Indonesian highway engineers 
and technicians. 


Emilio Rosenblueth, until recently re- 
search professor at the University of 
Mexico’s Institute of Engineering, has 
been made director of the Institute, suc- 
ceeding Fernando Hiriart. Mr. Hiriart 
left to become subdirector of the Mexi- 
can Federal Commission of Electricity. 


Odd Albert, consulting engineer of Bel- 
mar, N. J., recently returned from a visit 
to Sweden. While there, he spoke at the 
annual meeting of Tekniska Samfundet 
(Technical Society) in Gothenburg, on 
American methods of highway bridge 
design. He was also there in his capacity 
as chairman for the New Jersey Commit- 
tee on Civilian Defense, to inspect and 
report on Swedish Defense Shelters 


Alton H. Peterson has been appointed 
construction engineer for the U. 8. Bu- 
reau of Reclamation’s Vernal (Utah) 
Unit of the Central Utah Project. Mr. 
Peterson has recently served as resident 
engineer in charge of the construction of 
Wanship Dam, the Wanship and Gate- 
way Powerplants, and related facilities 
on the Weber Basin Project. 


Herbert L. Munzel announces the 
opening of an office at 116 S. Lafayette 
Street, South Lyon, Mich., for the prac- 
tice of civil engineering and land survey- 
ing. Until recently he was civil engineer 


IN + BIRMINGHAM + HOUSTON + BRUSSELS + ISTANBUL + VANCOUVER, B.C, 
RIO DE JANEIRO - BUENOS AIRES « SANTIAGO 


OFFICES IN: NEW YORK + CHICAGO + BOST( 
TORONTO + GUATEMALA CITY » CARACAS - BOGOTA> LIMA+ LA PAZ - 


with Neree D. Alix at Royal Oak, Mich. 
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Non-ASCE Meetings 





Air Pollution Control Association. Annual 
meeting at the Hotel Statler in Los Angeles, 
Calif., June 22-26. For details write Harry M. 
Pier, Executive Secretary, Air Pollution Control 
Association, 4400 Fifth Avenue, Pittsburgh 13 
Pa, 


American Association of Cost Engineers. 
Third annual meeting at Carnegie Institute of 
Technology in Pittsburgh, Pa., June 22-26. Addi- 
tional information from J. F, Lovett, Conven- 
tion Publicity Chairman, Pittsburgh Coke and 
Chemical Company, 1970 Grant Building, Pitts- 
burgh 19, Pa. 


American Institute of Chemical Engineers. 
Fortieth national meeting at the Muehlebach 
Hotel in Kansas City, Mo., May 17-20. Infor- 
mation available from Raymond C. Mayer & 
Associates, 51 East 42nd Street, New York 17, 
N. Y. 


American Institute of Electrical Engineers. 
Summer and Pacific General Meeting in con- 
junction with the Air Transport Conference at 
the Olympia Hotel in Seattle, Wash., June 21-26. 
For further information write to Raymond C. 
Mayer & Associates, 51 East 42nd Street, New 
York 17, N. Y. 


American Society for Engineering Education. 
Conference and symposium on Applications of 
Economic Evaluation in Industry co-sponsored 
by the Engineering Economy Division of ASEE 
and the Engineering Economy Research Commit- 
tee of AIIE at Carnegie Institute of Technology 
and the University of Pittsburgh in Pitts- 
burgh June 13-14. The registration fee is $25 with 
a special rate of $5 for academic personnel. 
Registrations and requests for further informa- 
tion should be sent to Markwick K. Smith 
American Telephone and Telegraph Company 
Room 1104, 195 Broadway, New York 7, N. Y. 


American Society of Mechanical Engineers. 
Fourth Annual Design Engineering Conference 
sponsored by the machine design division of 
ASME and the Design Engineering Show pro- 
duced by Clapp & Poliak, Ine., at Convention 
Hall, Philadelphia, Pa., May 25-28. Information 
about the conference, hotels and advance regis- 
trations is available from Clapp & Poliak 
Inc., 341 Madison Avenue, New York 17, N. Y. 


American Society for Testing Materials. The 
first in a series of forums to discuss the Stand- 
ardization of Requirements for Engineering Ma- 
terials Used in Nuclear Reactors will be held in 
Haddon Hall, Atlantic City, N. J., at 2 p.m. 
on June 25. Inquiries should be sent to ASTM 
1916 Race Street, Philadelphia 3, Pa. 


American Society for Testing Materials— 
American Society for Engineering Education. 
Jointly sponsored symposium on Edueation in 
Materials at the ASTM annual meeting in At- 
lantie City, N. J., June 22-26. Information 
available from ASTM, 1916 Race Street, Phila- 
delphia 3, Pa. 


American Water Works Association. Annual 
Conference in San Francisco, Calif., July 12-17. 
Address queries to: AWWA, 521 Fifth Avenue 
New York 17, N. Y. 


Concrete Reinforcing Steel Institute. Annual 
meeting at the Greenbrier Hotel in White Sulphur 
Springs, W. Va., May 25-30. Additional infor- 
mation may be obtained from H. C. Delzell 
Managing Director, Concrete Reinforcing Steel 
Institute, 38 South Dearborn Street, Chicago 3 
Ill. 


Instrument Society of America. Fifth annual 
symposium on Instrumental Methods of Analy- 
sis at the Shamrock-Hilton Hotel in Houston, 
Tex., May 18-29. Write ISA, 313 Sixth Avenue 
Pittsburgh 22, Pa. 


Maryland-Delaware Water and Sewage As- 
sociation. Thirty-second annual meeting at the 
Commander Hotel in Ocean City, Md., June 3-5. 
Address requests for information to W. McLean 
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Bingley, Secretary-Treasurer, Maryland-Dela- 
ware Water and Sewage Association, 2411 N. 
Charles Street, Baltimore 18, Md. 


National Society of Professional Engineers. 
1959 Engineering Progress Exposition co-spon- 
sored with its New York State Chapter at the 
Hotel Commodore in New York City, June 17-20. 
Contact David J. Jacobson, United Public Rela 
tions, Inc. 120 East 56th Stret, New York 22 
N.Y 


Ontario Water Resources Commission. Sixth 
Industrial Waste Conference at Delawana Inn, 
Honey Harbour, Ontario, June 15-17. Registra- 
tion will be on June 14. Information from D. 8. 
Caverly, Conference Secretary, Ontario Water 
Resources Commission, East Block, Parliament 
Buildings, Toronto, Canada. 


Society of American Military Engineers. 
Thirty-ninth annual meeting in Washington, 
D. C., May 18-19. For details write SAME, 808 
Mills Building, Washington, D. C. 


| 


Society for Experimental Stress Analysis. 
1959 Spring meeting and exhibition on Experi- 
mental Techniques applied to Missile Structures 
and Space Vehicles at the Sheraton Park Hotel, 
Washington, D. C,, May 20-22. Information from 
Robert O. Belsheim, General Chairman, 2475 
Virginia Avenue, N. W.-—Apt. 514, Washington 
7. = oe 


Society of Naval Architects and Marine Engi- 
neers, 1959 Spring meeting on the St. Lawrence 
Seaway aboard the 8S. 8S. Tadoussac sailing from 
Montreal, Canada, June 12-15. Registration 
forms and additional information available from 
the Society of Naval Architects and Marine 
Engineers, 74 Trinity Place, New York 6, N. Y. 


United Nations Educational, Scientific and 
Cultural Organization. Conference on Electronic 
Computers and New Science of ‘Information 
Processing’ in Paris, June 15-20. Information 
available from United Nations, Office of Public 
Information, United Nations, N. Y. 
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DESIGN AND BUILD THE GRACEFUL, FUNCTIONAL STRUCTURES 
TODAY THAT OTHERS DREAM OF FOR TOMORROW 


Engineers, architects and contractors are now freed from many of the old 
concepts of shape, span, load limits and appearance by the advent of concrete 
with living strength in prestressing by The Prescon System of post-tensioning. 

Specifying Prescon System prestressed concrete, today’s designers can create 


structures... 
reservoirs, and bridges 
years to come. 


industrial and general purpose buildings, swimming pools, water 
that will remain in style and functional for the 


Using Prescon the contractor gains the advantages of jobsite or yard casting 
with a Prescon representative providing stressing equipment and instruction in 


placing and stressing the tendons. 


Prepare today for tomorrow, call your Prescon representative for specialized 
engineering and recommendations on using Prescon System in prestressed con- 
crete for long span beams and girders, lightweight decking members, high 
strength, low weight walls and other exciting designs of tomorrow’s structures. 


THE PRESCON CORPORATION 


General Offices and Southwestern Division: 


P. 0. Box 4186 
ATLANTA 


P.O. Box 1175 
ORake 7-3853 
North Decatur, Ga 


CHICAGO DENVER 


Crest Concrete Systems, Inc 
P. 0. Box 38 


Bishop 2-1479 
Lemont, Il! 


TUlip 26571 + Corpus Christi, Texas 


LOS ANGELES 
P. 0. Box 407 
FAculty 1-3377 
Gardena, Calif 


1445 West Quincy 
SUnset 1-4798 
Englewood, Colo 


MEMBER PRESTRESSED CONCRETE INSTITUTE 





These items are listings of the Engineering Societies Personnel 
Service, Inc. This Service, which cooperates with the national 
societies of Civil, Electrical, Mechanical, Mining, Metallurgical and 


ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


NEW YORK 
8 W. 40th ST. 


Men Available 


Civ. Enoinerr, A.M. ASCE, B.S.C.E., 39; 
professional engineer, New York, Wisconsin, 
Louisiana. Construction superintendent (last proj- 
ect budgeted at 30 million dollars)—pilot license; 
has held positions as resident engineer and direc- 
tor of public works. Desires position with op- 
portunity in management or administration, 
permanent location. Prefer overseas or Northeast, 
Midwest or western United States. C-416-307-San 
Francisco, 


Execu TIVE Encrneer, A.M. ASCE, B.C.E., 38. 
Five years’ administration of construction and 
engineering contracts in building and engineered 
construction. Three years of design of structures 
and facilities. Background as engineer and owner 
and contractor representative in supervision and 
negotiation. Possesses business judgement and 
ability to set up operating methods. Licensed, 
New York State. Location desired: Eastern U.S. 
C-446. 


Civi. Encineer, M. ASCE, Registered P.E. in 
Pennsylvania. Twenty years experience in design 
and construction of buildings. Desires position as 
resident engineer to represent architect or owner 
on outside building construction. Location pre- 
ferred: Pennsylvania, New York, New Jersey. 
C-447. 


Junior Civm Ewnoinegrrn, J.M. ASCE, A.B., 
B.8.C.E., 24. Ten months experience in construc- 
tion of low rent housing projects, acting as super- 
visor for the owner—soil sampling; pile driving; 
concrete, steel] and form work. Location desire: 
Eastern states, C-448. 


Civi. Enoineer, J.M. ASCE, B.S.C.E., 25. Two 
years with consultant in sanitary field, drafting, 
surveying, design, estimates and studies. Two 
and a half years experience in high order survey- 
ing, levels, triangulation, and photogrammetry. 
Last year as chief of party of large survey 
party, handling accounts, personnel relations, 
estimates and computations. Location desired 


East, Midwest, or South. C-449. 


ProressionaL Encrnezr, M. ASCE, registered in 
New Jersey, Connecticut, Georgia, Kansas, 54. 
Over twenty-five years experience in design and 
construction of airfields and related facilities, 
highways, flood control works and municipal en- 
gineering. Accustomed to directing large-scale 
engineering and construction programs in this 
country and abroad. Prefers Southwest but will 
consider long term ———— in other sections 
of U.S. or abroad. C-45i 


Civi. Enorveerr, A.M, ASCE, Argentine Uni- 
versity degree, 27. Five years experience as en- 
gineer in charge of construction of four million 
cu yd earth dam, spillway and outlet tunnel in 
South America. Desires position with consulting 
engineers firm or general contractor of huge hydro 
projects anywhere in the U.S. or abroad with 
salary in U.S. currency. Executive abiliay. Knows 
English and Spanish perfectly. Will be in New 
York in second half of August for personal inter- 
views. Presently located in Argentina. C-451. 


Proressor or Civil on ARCHITECTURAL ENGINEER- 
inc, M. ASCE, M.S. in C.E., B. Arch. Nine 
years construction engineering, five years archi- 
tectural and engineering practice, thirteen years 
teaching. Desires teaching position in cold climate 
of New England, Mountain or Pacific Northwest 
states C-452-945-Chicago. 


Estimate, Desicn, Prosecr Encineer-Conrtracr, 
Consvu_t; one and a half years—estimating earth- 
work, concrete, drainage, remodeling, new build- 
ing for contractors. Two years—design and 
drafting on airports, buildings, for architect. 
Location desired: San Francisco Bay area. 
M-1513 


120 


CHICAGO 
84 E. RANDOLPH ST. 


Petroleum Engineers, is available to all engineers, members or non- 


members, and is operated on a non-profit basis. If you are oe 
in any of these listings, and are not registered, you may apply by 
letter or resume and mail to the office nearest your place of resi- 


dence, with the understanding that should you secure a posi tion as 
a result of these listings you wi ll pay the regular employment fee of 
5 percent of the firs t year’s salary if a non-member, or 4 percent 


if a member. 


that you will agree to sign our placement fee 


agreement which ‘will be mailed to you immediately, by our office, 
after receiving your application, In sending applications be sure td 


list the key and job number. 
When making application for a position include 8 cents in stamps 
for forwarding application to the employer and for returning when 


possible. 


SAN FRANCISCO 


A weekly bulletin of engineering positions open is available at a 


subscription rate of $3.50 per quarter or $12 per annum for mem- 


57 POST ST. 


in advance. 


Prosectr ENGineer-CoNsTRUCTION, 
Conrractinc; C.E., 38. Eight and a half years— 
estimating, subcontract evaluation, expediting, 
field engineer for general contractors, sewage, 
fuel storage, pipelines. Two years—plans, speci- 
fications, supervise construction of sewage col- 
lection systems, buildings; consultants. Location 
desired: San Francisco Bay area. M-1586. 


Estimator, 


GeroLocistT, H yproLocist-CoNsuLTANT, WATER 
Supp.y, Researco ano Devetopment, M.S. Geology, 
32 Three years of geological engineering, investi- 
gations on geohydrologic aspects of plant site 
selection, wastes, evaluation; atomic energy; 
three and one half years as geologist for water 
resources; one year as research assistant on 
geological investigations of well samples, earth 
resistivity surveys; three months as research 
assistant, refraction seismic studies for engineer- 
ing and ground-water purposes, Location desired : 
East, Any. M-1454, 


Civ. Enotneer-Arcuitect, A.M, ASCE, AIA, 
C.E., California Registration, 46. Eleven years’ 
civil, nine years’ structural, five years’ architect. 
Design and administrative experience on roads, 
railroads, dams, water aqueduct, steel mill, multi- 
story, buildings, offices, hospitals, and schools. 
Will fit into any position, private or public works. 
Prefer California or Midwest. M-950. 


Design, CONSTRUCTION-HyYpDRAULIC, IRRIGATION, 
Mutary Construction, C.E., 30. Two years on 
structural and hydraulic design of new and re- 
located irrigation and drainage structures, levee 
construction, pumping plants, related structures; 
three years ‘design irrigation projects; two years 
on supervision and administration military con- 
struction contracts. Location desired: western 
U.S. or Foreign. M -1386. 


Civ Enarneer, J.M. ASCE, B.S.C.E., B.S. 
Business, 26. Three years’ service in U.S. Navy 
as a line officer in field of navigation and com- 
munications. Experienced in polar shipping opera- 
tions. EIT-Colorado. Location desired: West 
M -1234. 


ADMINISTRATION, SUPERINTENDENT, ReseaRcH and 
DeveLopMENT-CoNnTRACTING, Construction, C.E., 
California license 50. Three years supervising 
structural engineering, review, check approve 
plans, specifications for schools submitted by 
architects, structural engineers, state. Two years 
in charge of construction of cement plant for 
United Nations. Nine years as Commander, 
Navy, Public Works Officer. Four years as project 
engineer in charge of all field engineering for 
pilot plant, chemical plant, power plant, utilities ; 
construction company. Location desired: San 
Francisco Bay area. M-1496. 


Prosect, om, Instauctor-Construction, A.M. 
ASCE, M.S.C.E., 46. Two years as project 
engineer arc eer engineer services, design, costs, 
reports, drawings, specifications; runway exten- 
sion, aircraft parking; buildings, laboratory, util- 
ities. U.S. Navy (Capt. retired) C.E.C., super- 
visory, management of Navy construction pro- 
gram and maintenance public works, utilities. 
Location desired: West, Southern U.S., Foreign. 
M -1414. 


ConsteucTion Enorneer, M. ASCE, Projects 59. 
Resident engineer and project engineer with 
thirty years experience, structures, mechanical, 
electrical, sanitary water systems, pavements, 
streets, airports, administration, design, specifica- 
tions, cost estimates, budget estimates, and 
general supervision of projects. Location desired : 
U.S.A. or Foreign. C-455. 


Manancer on Enotneer, M. ASCE, M.I.T.- 
U.V.M., 55. Twenty years experience on all types 
of concrete construction plus two years as man- 
ager of readymix plant. Registered P.E. in 
Illinois and Connecticut. Speaks Spanish. Seeks 
challenging management anywhere. Location de- 
sired: Midwest, or New England. C-456-947- 
Chicago. 


bers, $4.50 per quarter or $14 per annum for non-members, payable 


Positions Available 


Assistant Crry ENGtNerr, degree in civil engi- 
neering; licensed N.J. Professional Engineer and 
land surveyor or ability to qualify for same with 
five years experience in municipal engineering 
work, including one or more in a _ responsible 
supervisory capacity; some experience with build- 
ing codes, zoning ordinances; and a through 
knowledge of modern engineering practices and 
procedures in the field of public works main- 
tenance and construction. Will assist city engineer 
in the supervision of all activities in department 
of public works, including engineering division, 
building division, street and sewer division, etc, 
Apply by letter giving full details including 
salary requirements. Location: northern New 
Jersey. W-6356. 


SrrucrusaL EnGrneer, civil graduate, with about 
ten years design experience covering industrial 
buildings and considerable power plants. Salary 
$10,000-$12,000 a year. Location, New York, N.Y. 
W-7025. 


Sates Ewnoineer, preferably civil engineering 
degree, with experience in concrete construction 
and sales of building materials. Salary $6,000 a 
year, plus bonus. Location: New York, N. Y. 
W-7071. 


Senion Buiitpinc Construcrion ENGINEER, reg- 
istered architect or professional engineer in 
New York State and two years’ engineering or 
architectural field experience in the supervision 
of building construction projects. Duties will in- 
clude inspection of building construction projects 
and maintenance programs; review of plans, 
specifications and estimates for building con- 
struction and assistance in budget review of 
proposed capital construction projects. Salary to 
start, $7,500 a year. Location: upstate New York. 
W -7074. 


ENGINEERING CONSTRUCTION Manacer, Sales, to 
take complete charge of construction contracts, 
evaluate and determine type company should 
bid on and know market area in Central and 
South America for large engineering, architectural 
and construction company. Should know Spanish. 
Salary, $35,000 a year, plus bonus, Headquarters, 
either southwestern U.S. or Central America. 
W -7112. 


Senior Estimator, civil graduate, with at least 
five years experience covering take-off, pricing 
and handling sub-contractors on general penmes 
construction projects ranging from $100,000 to 
$3,000,0000. Salary, $8,000-10,000 a year. Location: 
New Hampshire. W-7148. 


PLANNING Encrneers. (a) Chief planning engi- 
neer, civil-hydraulic, experienced in water resource 
development multi-purpose structures; river 
basin total yield; flood control, municipal and 
industrial supply, irrigation and related subjects ; 
economics water use. Salary, to $16,000 a year. 
(b) Planning engineer, civil-hydraulic, to coordi- 
nate reports on several adjoining river basins. 
Should have experience in total river basin water 
resource control and development. Salary, $12,000- 
$15,000 a year. (c) Planning engineer, civil-hy- 
draulic, for river basin planning, to develop and 
review hydrology and hydraulic design, prelimi- 

nary structural design, costs. Salary, $12,000- 
$15,000 a year. (d) Planning specialist, civil-hy- 
draulic (or economic-geographer), to analyze po- 
tential water use of several river basins, develop 
economics of alternate uses of water. Salary, 
$12,000-$15,000 a year. (e) Hydrologists, for river 
basin yield and control studies. Salary, $9,000- 
$12,000 a year. (f) Project engineers, for report 
writing. River basin development plans. Salary, 
to $12,000 a year. Two to three years work. - 
eral service. Location: Southwest. W-7149. 


ARCHITECTURAL ENGINEER, with eight to fifteen 
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years experience in industrial office, laboratory 
and factory. Must be registered. Salary open. 
Location: Midwest. W-7154. 


Proressor OR ASSOCIATE PROFESSOR in sanitary 
engineering. Will serve as President of the De- 
partment of Sanitary Engineering. Salary open. 
Location: Mediterranean area, F-719 


Civi, ENGINeer, graduate or equivalent, with 
experience in surveying and preparation of maps; 
to work in land department office of large in- 
dustrial corporation, Location, Alabama. W-7232. 


Frecp Eprror, civil graduate, with construction 
experience, to do field work and prepare articles 
covering construction, materials and equipment. 
Considerable traveling. Salary, $6,000-$8,000 a 
year, Headquarters, New York, N. Y. W-7235. 


Senior Civit Encrneer, B.S. degree in engineer- 
ing with six years experience in operation and 
maintenance of a sewage treatment plant or 
related engineering activities, three years of 
which shall have included management respon- 
sibility or any equivalent combination of educa- 
tion and experience. Location: Virginia. W-7239. 


Sates ENGINEER, civil or architectural degree, 
with a minimum of two to three years sales 
experience in the construction field, for sale of 
floor | and roof construction, highway, bridge 
decking, etc. Sell through distributors already 
established. Salary, $7,200-$7,800 a year, plus 
bonus and commission, Should reside in New 
York City area. Territory, New York, New Eng- 
land, W-7271. 


MaANacer, graduate civil engineer, with ability 
to assume complete charge of activities for long 
Standing clientele in specialized field for an en- 
gineering and surveying organization. Must be 
registered engineer in Pennsylvania. Expansion 
potential is excellent for engineer interested in 
partnership accrual through successful manage- 
ment or direct purchase. Location: Pennsylvania. 
W -7274 


RESIDENT ENGINEER, civil graduate, with at 
least ten years supervisory industrial construction 
experience covering manufacturing plants and 
installation of equipment and facilities. Know- 
ledge of Spanish desirable. Salary open. Location: 
Caribbean area. F-7279, 


RESIDENT ENGINEER, graduate with about five 
years supervision of construction on water, sewer- 
age, steam power and/or building construction, for 
éstablished midwest consulting engineering firm. 
Location, generally midwest, but assignments may 
be to other areas of U.S. W-7289. 


Civit ENGINEER, graduate, with from one to two 
years’ experience, preferably in taking off quanti- 
ties and materials from architectural and struc- 
tural plan for large international contractor. 
Salary, to $5,270 a year. Location: southern New 
Jersey. W-7301. 


Orrice Hyprovogic Enarnegr, B.S.C.E., five 
years experience, two of the five years experi- 
ence with USGS. Know steam gauging and hy- 
drology. Duties: General office work on hydrology 
and planning of developments. Field work on 
steam gauging and steam flow determination. 
Considerable foreign travel for a consultant. 
Salary, $7,200-$10,200 a year. Employer will nego- 
tiate placement fee. Location: Chicago. C-7373. 


ARCHITECT, college degree, with six to ten years 
experience in industrial architecture, eligible for 
registration in Minnesota. Duties: Architectural 
design supervision of preparation of working 
drawings. Capable of guiding others in archi- 
tectural phases of completing construction pro- 
jects, some travel. Member of Central Engineering 
Group, Construction Department of large in- 
dustrial organization. Employer will pay place- 
ment fee. Salary, to $12,000 a year. Location: 
Minnesota. C-7388. 


Estimator, take off-R/F rod: C.E. background, 
should be very good in taking off from plans and 
listing for bid purposes on R/F rod for steel 
fabrication shop. Must be fast and accurate in 
a busy plant. Salary about $6000 a year plus 
excellent and complete fringe benefits. Casein: 
Monterey County, Calif. S-4199. 


Frecp Orrice Enocrnegr, B.S.C.E., with some 
lieavy concrete construction experience, quali- 
fied to estimate, design, layout and coordinate 
engineering with construction for general con- 
tractors, Salary, $7,800-$9,000 a year. Location 
San Francisco Bay Area, S-4201, 


ASSISTANT 10 SUPERINTENDENT, Construction: 
C.E., recent graduate, to work for senior field 
engineer in keeping time and records on general 
construction job for a contracting firm. Good 
academic record and qualifications to advance 
to field and office type engineering and construc- 
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tion superintendent. Salary, $5,400 a year. Loca- 
tion: San Jose, Calif. S-4211. 


DesicNers, structural: C.E. background, ex- 
perience in engineering services-type work (en- 
gineering, design, layout or draft) on heavy 
concrete, R/S foundations and steel for steam or 
hydraulic power, process or plant installations; 
board men, engineers and supervisors. Salary 
commensurate with experience. Location: San 
Francisco East Bay. W-4223. 


Frecp Construction SUPERINTENDENTS, general 
building: C.E. or equivalent, qualified by three 
to ten years general building experience in field 
and office to act as owner’s representative for 
construction division; handle work schedules and 
progress, field changes, shop drawings, cost or 
bid estimates. Should know building designs, 
inspection, acceptance, alternates, modifications 
in contract administration with general or sub- 
contractors, or architects in all constructive 
mechanical trades. To assist in successful com- 
pletion of new or remodelled stores construction 
in Northern California, limited travel. Employer 
pays placement fee. Salary, $7,800-$9,600 a year. 
Headquarters, San Francisco, S-4231. 


DesicNer, concrete structure: C.E., well quali- 
fied and recent experience with design and board 
work, (foundations through complete structure 
and equipage) on slip form and general heavy 
concrete (foundation, retaining walls, storage-open 
and closed, processing areas) for bulk products 
(grain, raw food, quarry product, crushed rock, 
cement and other raw products) plus ability to 
handle some industrial construction, field work 
and materials expediting. For a long established 
engineering construction firm. Salary, to $8,400 a 
year. Location: San Francisco, S-4242. 


Estimator, take off-heavy construction: C.E, 
or equivalent, minimum of five years experience 
estimating, taking off and preparing for bids 
on heavy highway construction, underground, 
streets, alleys, parking areas, largely grading, 
paving, earthmoving and surfacing. For contractor 
on jobs running up to $300,000 for airfields, 
municipalities or others. Must be able to provide 
guidance and instruction in estimating and bidding 
procedures for younger engineers. Salary, $6,600- 
$7,800 a year. Location: Sacramento. S-4245., 


Prosecr ENGINeer, general construction: C.E. 
background, well experienced in running work 
crews, dealing with contractors and subcontractors 
in construction and mechanical trades on multi- 
dwelling buildings (concrete, steel, non-bearing 
partition). For an architectural, engineering, and 
construction firm providing packing deal for 
residence type construction. Salary, $8,400 a year. 


Location: San Francisco, 8-4254. 


Recent Books 
(Continued from page 112) 


Sons, Inc., 440 Fourth Avenue, New York 16, 
N. Y., 1958. 790 pp., bound. $10.75.) 


Stavanlagen Und Wasserkraftwerke 

I. Teil: Talsperren 

Part I of a three-volume set on hydroelectric 
power plants, this volume gives a concise but 
comprehensive description and analysis of the 
various types of modern concrete gravity, arch, 
and earth dams, with a wealth of illustrative 
sketches and photographs from existing instal- 
lations. Auxiliary structures and equipment are 
also shown, and there is a bibliography of over 
1200 items. Considerably enlarged from the 
previous edition. (By Heinrich Press. Second Edi- 
tion. Wilhelm Ernst & Sohn, Berlin, Germany, 
1958. 395 pp., bound, 54 DM.) 


Uplift In Gravity Dams 


Based upon a previously published paper by 
the author, this book represents a revision and 
expansion of the subject matter. Beginning with 
the earlier theories, the author then gives de- 
tailed consideration to recent theories such as 
those proposed by Fillunger and Terzaghi. He 
continues with a study of the experimentation 
now being conducted in this area and of the 
problems associated with it. The concluding sec- 
tion outlines structural methods used for reduc- 
ing uplift pressure and leakage in dams, including 
screens, graduated concrete, earthen banks, va- 
rious facings, and flat slabs. (By Serge Leliavsky. 
Frederick Ungar Publishing Company, 105 East 
24th Street, New York, N.Y., 1958. 267 pp., 
bound. $9.50.) 








HYDROLOGIC 
ENGINEER 


Five to ten years ex- 
perience; minimum 
two, preferably five 
with USGS. Consid- 
erable foreign travel. 
Salary open. Send 
complete personal and 
experience record to 


Personnel Manager 


HARZA 
ENGINEERING 
COMPANY 


400 W. MApISsON STREET 


Cuicaco 6, ILLINOIS 











PROJECT LEADER 
Soils Dynamics 


Senior staff opening exists for a high 
calibre man to act as project leader 
in the field of soils dynamics. This 
man will guide basic and applied re- 
search programs on soils in a com- 
pletely newl — facility. Re- 
search will be in the areas of wave 
propagation in soils, soils properties, 
and soils structure. 


This position requires a Ph.D. or 
equivalent and several years experi- 
ence in this field. Preference will be 
given to the candidates with a record 
of publication. Creative ability and 
desire to use your initiative essential. 


This is an opportunity to work with 
some of the ioalien engineers and sci- 
entists in a congenial atmosphere, 
conducive to creativity. Excellent 
employee benefits including liberal 
vacation policy. Please send resume to: 


kK. P. BLOCH 
ARMOUR 
RESEARCH FOUNDATION 
of 
Illinois Institute of Technology 
10 West 35th Street 
Chicago 16, Illinois 
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COMPACT, POWER-PACKED ACKER TEREDO CORE DRILLS New in Education 
SPEEDS SOIL SAMPLING Summer Sessions . . . Pennsylvania 


State University offers a Plastics Engi- 

IN A VARIETY OF WAYS: neering Seminar, June 28 to July 3, to 

help design engineers and those engaged 

in research on materials keep abreast. of 

. : advances in the field of high polymers. 

* Drive Sampling Dr. L. W. Hu, associate professor of en- 

gineering mechanics, is coordinator of the 

: 5 seminar. Additional information is avail- 

° Undisturbed Sampling able from the Extension Conference Cen- 

ter, Pennsylvania State University, Uni- 

: 3 versity Park, Pa....The  funda- 

* Penetration Testing mentals of corrosion reactions and 

control will be given in an intermediate- 

ep ‘i : level short course at Massachusetts Insti- 

ermeabi ity Testing tute of Technology, June 22-26. The 

course is intended for those who have had 

short courses on the subject sponsored by 

® Wash Boring the National Association of Corrosion 

Whatever the sampling technique, the Acker Teredo Engineers or experience in the corrosion 
is up to it! Its modern design and host of useful a= ‘ field. Additional information may be ob- 
features makes the Teredo the most useful you ® Driving Casing tained from James M. Austin, Director of 
can buy! Summer Sessions, Massachusetts Insti- 
It's ruggedly built, yet compact and light enough tute of Technology, Cambridge 39, Mass. 
to be completely portable. Mount it on skid base, ® Rock Coring . . . It is now possible to attain a Master 
of Science degree in engineering through 


truck or trailer and power it with gasoline, diesel, and \ 
. . » . . fale Mssleisk Aisslel aoe. . . . ° 
electric or air motor. It's eaty to use — inexpensive wm vere evening classes in Structural, Hydraulics 


soepermtet and Civil Engineering at the Arizona 

Write today for Bulletin 30-R-CE. State University. Civil Engineering is 

represented in this program by three 

ACKER DRILL C0 P.O. Box 830 graduate courses—City Planning, Hy- 

ay Inc. Scranton x Pa. draulics and Theory of Structures, oe 

Cun @ , ? a ree ; ee Tufts U niversity offers: its Fourth An- 

ae ina Hae of diamend end shet core drills, eccesseries dad equipment. nual Workshop in Technical Writing from 

July 6 to July 17. There are no formal 

prerequisites for admission. Inquiries 

should be addressed to James R. Straw- 

bridge, Director, Tufts University Sum- 
mer School, Medford 55, Mass 


3 times ; sa - a . course in asphalt paving, designed for in- 


; structors in the field, is offered at Cornell 

the capacity 4 } : ia ~ ‘ University, beginning June 16. The pro- 
- , FP A . : gram, supported by The Asphalt Insti- 

in one third = j tute, has sixteen $800 grants-in-aid avail- 
the space... : ; ae ; able. Application should be made as soon 
; leg tLe as possible to Prof. Taylor D. Lewis, 

: College of Engineering, Lincoln Hall, 

Cornell University. ... Columbia Uni- 

versity’s School of Library Service offers 


Johnston a summer course in engineering literature 
and librarianship from July 6 to August 


VERTICAL You can put SIX vertical Johnstons in the same 14. Admission is limited to persons with 

space needed for just TWO horizontals — and get 3 a bachelor’s degree and adequate back- 

ground in science or librarianship. For 

times the pumping capacity. applications write the School of Library 

VERTICALS ARE VERSATILE, TOO: Primary water Service, Columbia University, New York 

27, N. Y.... The Massachusetts Insti- 

supply, sumps, pipe lines, refineries, condenser lines tute of Technology announces a two- 

and boosters, circulating, dewatering, volatile fluids, week summer program on the = shear 

cooling towers. strength of soils, to be given August 3l 

through September 11. The program is 

For complete details on these space and money designed to provide practicing engineers, 

savers, send for colorful bulletins. researchers, and educators with an up- 

to-date understanding of the fundamen- 

tal nature and use of shear strength in 
engineering problems 

H Oo by N & T oO | Johnston Pump Co. 
sactitomne oot Urban studies center ... A Joint Cen- 


Send complete informat n indystrial lic s y . . : 
PU M P co M PAN Y send complete information on indystrial application ter for Urban Studies is be ing established 


by Massachusetts Institute of Technol- 
faithies < ogy and Harvard U nive rsity. It will in- 

vestigate basic facts in the tangled prob- 
Firm lems of big city growth in this country 
and abroad. 











JOHNSTON 


‘ > 





A Division of the Name 
Youngstown Sheet and Tube Company 
PASADENA, CALIF, 
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New Turbocharged 
International DT-817 powers 
all three giant earthmovers 


Develops 375 hp @ 2100 rpm 

Direct push-button, 24-volt starting —_— co Om 
Positive valve rotators — increase valve life f  — - 
Aluminum alloy pistons for fast heat dissipation 

Wet sleeve construction provides additional cooling 


Fully counterbalanced crankshaft for smooth engine 
performance 


Dual intake and exhaust valves for peak engine efficiency 
Twin plunger injection pump precision meters fuel 


Hang down type replaceable filters for maximum fuel 
and oil filtering efficiency 


Tri-metal crankshaft bearings for long trouble-free service 


en 





Both prime movers are available with 4-speed, planetary type 
torque converter power shift transmission. It automatically adjusts 
output torque and speed to fit load requirements. Torqmatic drive 
makes more power available over the entire range; applies power 
smoothly and continuously, resulting in less wheel slippage; main- 
tains high tractive effort; and cuts the number of gear shifts per 
cycle, letting operator concentrate on loading and spreading opera- 
tions. 

A constant mesh 9-speed manual shift transmission is optionally 
available on both prime movers. 


See your International Construction Equipment Distributor for 


complete information on these NEW International Earthmovers 


loternational [ul Construction Equipment 


International Harvester Co. - 180 N. Michigan Ave., + Chicago 1, Ill. 
A COMPLETE POWER PACKAGE: Crawler and Wheeler Tractors . . . Self- 
Propelled Scrapers and Bottom Dump Wagons... Crawler and Rubber- 
Tired loaders . . . Off-Highway Haulers . . . Diesel and Carbureted 
Engines . . . Motor Trucks . . . Farm Tractors and Equipment. 





The Newport News plant... served by direct rail and 
deep water shipping ... comprises more than 225 acres 
with large productive capacity. It includes five steel 
fabricating shops, five main machine shops, foundries 
and pattern shops covering an area of 11 acres, com- 
plete forge and die shops, heat-treating furnaces and 
other metal processing equipment along with shop erec- 
tion and test facilities. 


mare Newport News 


your source for 


fabricated metal structures 


Let Newport News fabricate your lic turbines at Grand Coulee. 
weldments or sub-assemblies. Call on 

us for plate fabrication ...from vacuum See for yourself what Newport News 
tanks to bridge caissons ... for pumps, is doing, and how this company’s high 
valves, pipe lines .. . you'll find that integration of skill and production fa- 


Newport News fabricates parts to an- cilities can help you. Get the facts, 
shown in Facilities and Products. A 


copy of this illustrated booklet is yours 
In the vast plant, shown above, New- for the asking ... write for it now. 

port News craftsmen complete your 

orders with specialized production 

techniques, and with sound experience 

acquired through construction of thou- 

sands of products ranging from small Newport News 
components on rayon spinning ma- 

chines, to the giant 165,000 hp hydrau- Shipbuilding and 


swer most demands. 





Dry Dock Company 
Engineers . . . Desirable positions available at Newport News 
for Designers and Engineers in many categories. Address inquir- Newport News, Virginia 
ies to Employment Manager. 
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NEW DEVELOPMENTS OF 


Jet-Airport Sweeper 

A NEW HIGH-SPEED VACUUMATIC jet-air- 
port sweeper which can clean 2,000,000 sq 
ft of runway space per hour has been 
introduced. 

Said to be the most powerful sweeper 
ever built, the “Jet Vac-Matic Airport 
Cleaner” is designed primarily to meet 
the more exacting cleaning requirements 
of airports where jet planes are used. It 
can pick up house bricks at 32 miles per 
hour with a 12-ft swath. 

In tests recently conducted by Ameri- 
can Airlines at Chicago’s Midway Air- 
port, the new cleaner successfully picked 


Cleans 2,000,000 Sq Ft Per Hour 


up sand, gravel, stone, bolts, nails, metal 
rods, pop bottles, and wrenches—all pur- 
posely strewn over a chalk-marked test 
area 

The new cleaner is 12 ft 3 in. high, 8% 
ft wide and approximately 33 ft long. It 
is mounted on a standard truck chassis 
(Ford C-900) with an extended, self-en- 
closed frame. 

It develops its powerful suction 
000-cu-ft-per-min vacuum system and 
130-mi-per-hour jet stream—through a 
direct-drive vacuum system powered by 
a 385-hp Hercules Hall-Scott gasoline en- 
gine. Sabre Metal Products, Inc., CE-5, 
8000 West 47 St., Lyons, IIl. 


a 65,- 


Silver-Zinc Batteries 


MAN'S FIRST WEATHER OBSERVATION SAT- 
ELLITE, now circling the earth, was shot 
into orbit with the help of small, com- 
pact power packs that are becoming the 
“space batteries” of the future. 

Tiny, powerful silver-zinc batteries 
called Silvercels provided the electric 
power for telemetering and flight and 
guidance controls in the first and sec- 
ond stages of the three-stage, 72-ft Van- 
guard rocket. 

Only one-sixth the weight and one- 
fifth the size of ordinary batteries, they 
performed the same telemetering-flight- 
guidance functions in the launching of 
the first Vanguard satellite, which is ex- 
pected to stay in orbit another 200 years. 
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INTEREST 


Silvercels were also used in a number 
of other space programs, including the 
Pioneer space probes, where they pow- 
ered the satellite’s television camera, in- 
strumentation and telemetering, as well 
as telemetering and flight and guidance 
controls in the second stage. In the 4%4- 
ton Atlas satellite, Silvercel batteries 
were used for main power and range 
safety. Yardney Electric Corp., CE-5, 40- 
50 Leonard St., New York City, N. Y. 


Airport Servicer 


A MICRONIC FILTER-WATER SEPARATOR, 
positive displacement meter, valving 
hydrant hose and coupler and the air- 
craft fueling hoses and nozzles, are in- 
cluded in the Aviation Gasoline Hydrant 


Automatic Shutdown 


Refueling Servicer. Provision is made for 
automatic shutdown in the event of water 
in the filter-water separator sump. 

The meter is equipped with both a 
ticket printer, enclosed in a sheet metal 
housing, and an explosion proof light for 
night-time refueling. 

The top deck has a hinged refueling 
ladder for overwing fueling and a 50 ft 
length of 2-in. hose. The rear hose reel 
also holds 50 ft of 2-in. hose for under- 
wing (pressure) refueling. 

The capacity of the unit is 250 gpm 
with aviation gasoline or 150 gpm with 
iviation kerosene. 

Two automatic rewind static ground- 
ing cable reels are used for grounding to 
aireraft and to ground. Two 20-lb drv 
chemical fire extinguishers are provided 
at convenient locations. Garsite Products, 
Inc., CE-5, 4045 Merrick Road, Seaford, 
L. I., New York. 


New Cabs 


FIvE NEW CABS DESIGNED expressly fv: 
the newest Caterpillar wheel-type Trac- 
tors are now being offered. Both stand- 
ard and heavy duty cabs are available 
for the DW20 and DW21—the standard 
is built from 12 and 16-gauge material, 
while the “Super” has many heavier sec- 


AS REPORTED 


BY MANUFACTURERS 


tions including %4-in. steel plate roof and 
%e-in. rear panel for extra protection 
from falling objects. These cabs are of a 
design, quality and workmanship to 
equal the tractors with which they are 
used. 

All cabs have shatter-proof glass win- 
dows, which are designed to provide 
maximum visibility. Windshields have 
reverse slopes to minimize dust collec- 
tion on glass and doors have roll down 
windows and no-draft ventilators. The 
cabs are engineered to be installed or 
removed quickly from the tractor. Crenlo, 
Inc., CE-5, River Rd., Rochester, Minn. 


Sprayed-On Fire Protection 


CELLULAR STEEL FLOORS AND BEAMS pro- 
tected with Sprayed “Limpet” Asbestos 
now boast a fire rating of 4 hours. Steel 
columns, depending upon the thickness 
of the asbestos coating, are now rated at 
2, 3 and 5 hours. 

The tests resulting in the new ratings, 
were conducted in strict accordance with 
ASTM Specification E119-55 and under 
the observation of a representative of 
the Underwriters’ Laboratories. There 
were two separate tests during which the 
asbestos was subjected to gas flames 
which reached 2000-deg F at the end of 
1 hours. 

Standard cellular steel floor units 3-in 


No Primary Adhesive Required 


deep, with a 2%4-in. concrete fill, were 
used for the test. The asbestos fiber filled 
the corrugations and provided a %%-in. 
minimum thickness below the steel. 

The steel beam was encased with metal 
lath on wire brackets. The Sprayed 
“Limpet” Asbestos provided a 1%-in. 
thickness at the sides with a thickness of 
1%-in. at the bottom. 

Steel columns carry ratings of 2, 3, and 
5 hours when protected with a minimum 
of 1%, 2 and 3 in. of the asbestos, 
sprayed directly onto the steel surface 
with an average thickness of not morc 
than 12% above minimum. No primary 
adhesive was required in any of the ap- 
plications. Keasbey & Mattison Co., CE-5, 
1958 Butler Ave., Ambler, Pa. 
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Coal-tar sealer 
helps airports 
prepare for 
the jet age 


The photo at left dramatically illustrates the 
purpose of Koppers Pavement Sealer. Applied 
by spreader-box at a 5 to 8 mph pace, this tar- 
based emulsion protects and seals weathered 
asphalt surfaces, preventing further deteriora- 
tion and permitting jet operation without re- 
curring intake hazards. 

The coal-tar base of Koppers Pavement 
Sealer is impervious to fuel spillage, too. That’s 
why so many airports have used it on parking 
and maintenance areas as well as for the pro- 
tection of runways. 

Other advantages to Koppers Pavement 
Sealer: it requires no heating; sand filler (for 
traction) can be transit-mixed; average drying 
time is only 2 hours—complete curing in 12 to 
24 hours; and cost/sq. ft. is surprisingly low. 

Of course, Pavement Sealer cannot repair 
badly deteriorated bases: the best solution there 
is to re-pave with tar concrete and then seal 
the surface. If you'd like to know more about 
costs and other specifics on airport runway 
sealing—or about other applications for Kop- 
pers Pavement Sealer—use the coupon below. 


PAVEMENT SEALER 


another fine product of COAL TAR 


Koppers Company, Inc. 
Tar Products Division 
Dept. TPS 

Pittsburgh 19, Pa. 


I'd like more information on Koppers Pavement Sealer for 
(] airports [] resealing asphalt pavements elsewhere. 


Name 
Firm 


Address 
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" SPEED - 
" CONSTRUCTION | 
‘OF ROUND 

" CONCRETE 

' COLUMNS 


County highway bridge, 


e low-cost, time-savin Galt, California. 
Us ‘ g Designed by California 
Division of Highways. 


Thomas Construction Co., 
ONOCO Sacramento, contractors. 
onotube. - 


S 


yo : 

- 

, s 
% 

® 


Approved by engineers and architects, and used by contractors everywhere, 
SonoTuBE Fibre Forms provide the fastest, most economical method of 
forming round columns of concrete. 

The forest of columns supporting the bridge shown above were formed with 
2000 feet of 16” 1.D. Sonotube Fibre Forms. 

Low-cost Sonoco SonotuBe Fibre Forms are designed for use wherever 
round concrete columns are to be formed . . . in buildings, schools, 
churches, parking garages, bridges, overpasses, many other structures... , 
and save time, labor and money! 

Choose from 3 types: Seamless (premium form for finished columns), “A” 
Coated (standard form for exposed columns), or “W” Coated (for unex- 
posed columns). 

Sonoco SONOTUBE Fibre Forms are available in sizes from 2” to 48” LD. 
Order in specified lengths or standard 18’ shipping lengths. Can be sawed 
to size on the job. 


See our catalog in Sweet's 
For information and prices, write 


HARTSVILLE, S. C. 
LA PUENTE, CALIF. 
MONTCLAIR, N. J. 
AKRON, INDIANA 
LONGVIEW, TEXAS 
Construction Products 


ATLANTA, GA. 
BRANTFORD, ONT. 
MEXICO, D.F. 


SONOCO PRODUCTS COMPANY 
3585 
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(continued) 


New Power Graders 


I'irst TO APPEAR IN THE Austin-West- 
ern new equipment line-up are two all 
wheel drive and steer power graders, the 
Pacer-200, a 4-wheel drive machine, and 
the Super-200, a 6-wheel drive model. 
Both machines have a basic weight of 
20,000 Ib. 

Front and rear power steering and full 
hydraulic control are standard features 
of the machines. They are equipped with 
106-hp GMC diesel engines and power 
train options permit a choice of dry 


Super-200 


clutch or torque converter and either 4- 
speed or 6-speed transmissions. A hy- 
draulically operated power-tilt mold 
board is an optional feature. 

The 200-series machines for the first 
time give the company a power grader 
in the 20,000 Ib weight class. Previously, 
they offered both heavier and lighter 
graders but none in this weight class, 
now frequently specified in many road- 
building contracts let by governmental 
and military agencies. Austin-Western 
Construction Equipment Div., Baldwin- 
Lima-Hamilton Corp., CE-5, 1952 Bar- 
rows St., Aurora, III. 





Optical Measuring Instruments 


AFTER AN ABSENCE FROM the Ameri- 
can market for a number of years the 
Carl Zeiss-Jena Optical Measuring In- 
struments have been made available 
again. 

They include such items as Tool- 
maker Microscope with 6 in. by 2 in. 
range and Universal Measuring Micro- 
scope with 4 in. by 8 in. range, used for 
checking of cutting tools, control of 
gages, thread measurements and Pre- 
cision Measuring of jigs, fixtures and 
extremely accurate work. 

Of special interest will be the Length 
Measuring Machine for external and in- 
ternal measurements, which uses a 

(Continued on page 182) 
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Navy gets double savings with Bitumuls Slurry Sealing 





of Runways at Jet Training Station 


O"; of the busiest military air 
installations on the entire 
West Coast is the Alameda Naval 
Air Station. In addition to heavy 
traffic in propeller-driven aircraft, 
Alameda is an important West 
Coast jet aircraft training center. 


Runway Construction—The run- 
ways of this Naval Air Station 
are surfaced with asphaltic con- 
crete, placed over a 6” course of 
Bitumuls Sand Mix. The wide 
shoulders adjacent to these run- 
ways are also Bitumuls RS-1 Chip 
Seal. The surfacing was placed 
some four years ago, and recently 
showed signs of weathering. Close 


Bitumuls Slurry is chuted into spreader-box 
as mix-truck travels at speeds up to 5 MPH. 


inspection disclosed some ravel- 
ling; minor hair-cracks on the 
surface; and some loose material. 
This loose material, while of little 
importance during the days of 
conventional-type aircraft, had 
become a major source of expense 
after jets started operating here. 
Sand, small stones, and other 
loose material can cause consider- 
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able damage, when scooped into 
the jet engines. 


A Dual Problem — The Navy was 
looking for answers to two prob- 
lems: First, a method of revital- 
izing the runways and extending 
the life of the pavement surface. 
Second, a means of cutting down 
the repair bills involved when jet 
engines were damaged by loose 
material scooped up from the sur- 
face of the runways. They found 
a single answer to both these prob- 
lems in Bitumuls Slurry Seal! 

Bitumuls Slurry Seal composed 
of fine, sharp aggregate, Bitumuls 
Mixing Grade emulsified asphalt 
and water, was mixed in transit- 
mix trucks to a free-flowing, slur- 
ry consistency. It was applied by 
the squeegee action of a spreader- 
box to 350,000 sq. yards of run- 
way and taxi-way. Contract for 
this work was awarded to George 
Reed, a contractor from Modesto, 
California. 

To offset the high abrasive ac- 
tion of the aircraft tires on land- 
ing, a dilute (3 to 1) Bitumuls 
tack coat was placed ahead of 
the Slurry Seal to insure maxi- 
mum adhesion. 


Fast-Fast Application— It was 
“business-as-usual” at the Air 
Station while this work was in 
progress. In spite of the addition- 


al requirement of the tack coat, 
Bitumuls Slurry Sealing reduced 
interference with air traffic to a 
minimum. Planes at the Station 
were able to taxi over the fresh 
seal coat four hours after applica- 
tion. Jet aircraft landed on the 
new seal 24 hours after application. 


The costs involved in providing 
this new life for the existing run- 
way pavement was considerably 
less than that of a normal seal 
coat application. 


“Meanwhile, at the Hangar...” 
In the repair shops, an extra “‘bo- 
nus” economy will be realized 
because Bitumuls Slurry Seal has 
eliminated loose material from 
the runways. The cost of mechan- 
ical repairs occasioned by the 
induction of foreign material 
through the jet engines is expected 
to be sharply reduced. 


A Proved Procedure—Bitumuls® 
Slurry Seal has been proved on 
many installations—on highways, 
streets and airport runways—in 
terms of economy of initial appli- 
cation, and also in terms of dur- 
ability. It can be applied in any 
quantity or volume for either con- 
struction or maintenance. Call our 
nearest office if you need addi- 
tional information. It will be given 
gladly; and, of course, without 
obligation. ; 


American Bitumuls & Asphalt Company 


320 MARKET, SAN FRANCISCO 20, CALIF. 


Perth Amboy, N. J. 
Baltimore 3, Md. 
Cincinnati 38, Ohio 


Atlanta 8, Ga. 
Mobile, Ala. 

St. Louis 17, Mo. 
Tucson, Ariz. 


Portland 8, Ore. 
Oakland 1, Calif. 
Inglewood, Calif. 
San Juan 23, P.R. 


BITUMULS® Emulsified Asphalts » CHEVRON® Paving Asphalts » LAYKOLD® Asphalt Specialties * PETROLASTICG® Industrial Asphalts 
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graduated glass scale and an optical 
lever for direct readings to .000050 in., 
having an outside measuring range of 
40 in., 120 in., and 240 in. Other instru- 
ments, namely the vertical and the hor- 
izontal Metroscope employ precision 
glass scales, built in the measuring head 
or spindle respectively, which are read 
through a spiral micrometer microscope 
to 50 millionths of an inch. The Opti- 
meter is using auto-collimation as 
basic principle, with an integral scale 
ag measuring means. George Scherr Co., 
Inc., CE-5, 200 Lafayette St., New York 
12, N. Y. 


TRINITY VALLEY 
For All 


Cast Iron 
Water Works Fittings 


AWWA Standard 
Bell Spigot 
Watermain 
Fittings—2” 
through 36”. 


(continued) 


Contact Sheeting System 


A NEW CONTACT SHEETING system for 
deep, tight excavations has been an- 
nounced. This exclusive system can be 
used advantageously for all excavations 
where water can be drained from the soil. 

The CS system (pat. pend.) is child- 
like in its simplicity, according to the 
manufacturer. A number of slotted, steel 
clips are slipped onto the flange of each 
vertical soldier beam, previously driven 
into the ground. Random lengths of 3-in 
x 10-in. sheeting, spanning two or more 


bays, are then placed against the face of 


Short Body and 
Mechanical Joint 
Watermain Fittings— 
2” through 20”. 


Fluid-Tite 
Fittings 

3” through 
12” Class 
150. 


TRINITY VALLEY IRON 
AND STEEL COMPANY 


Phone PE 8-1925 


Fort Worth, Texas 


P. 0. Box 664 


the soldier beams and made fast with an 
18-in. long, high-strength stee] bar,. held 
by a %-in. dia bolt. The driving of sol- 
dier beams is the same with the ew as 
with the conventional system. 

Through field use on deep excavations 
for buildings and subways the manufac- 
turer has found the system to: save labo. 
through the elimination of all hand ex- 
cavation between soldier beam flanges; 
save time through faster completion of 
foundations—simultaneous berm remov- 
al by machine while sheeting is in- 
stalled; and save materials through the 
use of random lengths of sheeting and 
fastening assemblies—instantly removed 
for reuse. Contact Sheeting, Inc., CE-5, 
55 East 43rd St., New York 17, N. Y. 





Root-Seal Primer 


WHEN USED WITH ROOT-SEAL hot pour 
plastic base sewer joint compound, Root- 
Seal Primer provides excellent joint seal- 
ing properties. 

Root-Seal Primer is a quick drying 
material of such character and con- 
sistency that it will produce a hard non- 
tacky coating on the joint surfaces to 


Excellent Joint Sealing Properties 


which it is applied. Not less than 24 
hours prior to pipe laying, one contin- 
uous and uniform coat of the primer is 
applied to the clean dry surfaces of the 
inside of the socket and exterior of the 
spigot to be jointed. 

When the pipe has been installed in 
the trench and lined and graded, dry 
twisted unoiled jute of sufficient diame- 
ter and thickness to center the pipe 
spigot shall be placed in the pipe an- 
nular space and solidly rammed into 
place in such a manner that it will be 
tightly against the shoulder at the base 
of the socket. The depth of joint oc- 
cupied by joint packing shall not exceed 
25 deg of the socket or bell depth. K. T. 
Snyder Co., CE-5, 4101 San Jacinto, 
Houston 4, Texas. 
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Self-Propelled Vibratory 
Compactor 


THE SELF-PROPELLED vibratory com- 
pactor can now be supplied with a 3-hp, 
110/220/440/-V, 60-cycle, 3,450-rpm, sin- 
gle or three phase electric motor in place 
of the usual gasoline engine and clutch. 

The quiet operation of the electric mo- 
tor drive is desirable when doing soil or 
blacktop compaction in or around build- 
ings. Another advantage claimed for the 
Powr-Pactor is its ability to walk in 
either direction by substituting a revers- 


Powr-Pactor 


ing switch for the standard dust-tight on- 
off switch mounted on the handle. 

The manufacturer states that the com- 
pactor has a fixed vibrating frequency 
of 6500-vpm and a compacting force of 
4,000 lb. It will travel up to 50 ft per 
min. Damping springs isolate the 12-in. 
x 18-in. compacting plate from the rest 
of the machine. Two dolly wheels facili- 
tute moving it into place and out of 
corners. A water feed attachment and 
wide rim steel rollers in place of the dolly 
wheels are available for hot-mix asphalt 
applications. Maginniss Power Tool Co., 
CE-5, 154 Dist] Ave., Mansfield, Ohio. 


Compression Couplings 


A COMPLETE LINE OF NEW Compres- 
sion Couplings for joining % in. 
through 2 in. iron pipe, has been an- 
nounced. The couplings have high 
grade cast malleable iron sleeves and 
end nuts, and are standard equipment 
ENGINEERING «+ 
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with wedge-type rubber gaskets. Their 
overall features are ease of installation 
and disassembly, a maximum of flexi- 
bility, and the incorporation of big 
coupling principles of design. 

The gaskets are of beveled construc- 
tion so that they draw normally and 
naturally around the pipe the same as 
in large steel or cast couplings. This 


principle of compression insures effec- 
tively sealing new pipe as well as pipe 
which has a large degree of deteriora- 
tion. It also keeps the gasket free of 
the sleeve so that the coupling is easily 
and quickly disassembled. A friction 
ring prevents gasket scuffing. Smith-Blair, 
Inc., CE-5, 535 Railroad Ave., So. San 
Francisco, Calif. 


for a wise investment specify a NATIONAL pool... 


it 
Wild 


¢ a life-time pool investment 
assembled quickly an 
prestressed interlocking c 
of withstanding the seve 


e a trouble-free pool installation 


durable as a wall of rock 

d at lower cost with National's unique 
oncrete units into a triple wall ase le 
rest temperature and other stress 


sparkling as a mountain brook 


operated continuously with fully automatic National controls 


and equipment that assure 


. NATIONAL pools 
for America’s finest 

and military pools 
produced in a wide range of siz 
fully equipped as required with 
lights, skimmers, chlorina 


diving boards, safety equipment and other accessories 
y eq 


the services of our sp 
engineering staff 


c 


\ NATIONAL t 
a pee 


rr ant co. 


widely approved 


the lowest possible operating expense 


specified by architects and engineers 


country club, community, hotel, school 
by State Boards of Health 
eet your needs 
erwater 
2aners, 


es and shapes to me 
all filters, heaters 


tors, fittings, vacuu ladders 


ecialized and experienced 
are available to you upon request 


| NATIONAL POOL EQUIPMENT CO. 


| P.O. Box 1101, Indianapolis, Ind. 
| Please send information on National Prestressed Pools 


|! am interested in: () BUILDING A POOL 
(CO +FRANCHISE 0 EQUIPMENT ©) FILTERS 


Name 





| Company 
| Address 
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Twin Fillet Machine Carriage 


THIS NEW TWIN FILLET MACHINE car- 
riage enables automatic welding of stif- 
feners, flanges, and other structural com- 
ponents from corner to corner, thus 
eliminating costly manual welding for- 
merly required when utilizing conven- 
tional machine carriages. 

This heavy duty, aluminum construct- 
ed, machine carriage and power supply 
features dual automatic wire feeds, en- 
suring maximum production capabilities. 
The Twin Fillet Mechanized Welder of- 
fers the flexibility and ease of handling 
required for a variety of applications in 
structural fabrication plants. L and B 
Welding Equipment, Inc., CE-5, 2424 6th 
St., Berkeley, Calif. 


Paving Breaker 


Known as Davey-Hotman Model 
SS-32, this medium weight paving break- 
er is said to have an extremely high 
power-to-weight ratio and to be suitable 
for all but the heaviest demolition jobs. 

An outstanding feature is the complete 


(continued) 


housing by the cylinder of the entire 
valve mechanism; a single hat-shaped, 
short-travel main valve controls the 
high speed piston. The handle is fitted 
with an outside type trigger and the 
throttle valve has a replaceable leak- 
proof rubber seating. The main valve 
assembly is held rigidly in the cylinder 
by a rubber buffer, which is said to elimi- 
nate much of the vibration. Davey Com- 


pressor Co., CE-5, Kent, Ohio. 


Water-Repellent Masonry 
Fill Insulation 


A FREE-FLOWING GRANULAR material, 
this new Water-Repellent Masonry Fill 
Insulation reaches every corner and 
crevice of the cavity wall. The first low- 
cost water-repellent insulation readily 
available for block and cavity walls, the 
material can reduce heat loss by more 
than 50%, according to the manufacturer. 

This insulation can be used in block 
and cavity wall construction for homes, 
schools, dormitories, churches, motels, 
commercial and industrial buildings, and 
supermarkets. 


Reaches Every Corner 


Severe tests of the insulation show that 
it sheds 75% more water than other 
types of insulation. Water does not rise 
in the material through  capillarity 
when exposed to water for extended 
periods. Even after water is poured 
through the material, it remains free- 
flowing and will not cake or ball. Ex- 
posure to severe moisture conditions will 
not destroy its insulating efficiency. Zono- 
lite Co., CE-5, 135 S. LaSalle St., Chi- 
cago 3, Ill. 
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QMPACT » STURDY VERSATILE. a 


LEUPOLD 


COMPASSES 


Dimensions and Weight 
Ideally Proportioned 


for Convenience 


ELECTRIC DERRICK 


HOISTS 


S-L-M serves the St. Lawrence Seaway by 
supplying Electric Derrick Hoists as shown. 


Your derrick hoist requirements can also be met with hard 
working, durable Hoists and Swingers arranged, designed 


and built to your requirements. 


Flexibility of design is a feature of these hoists as each 
is arranged to suit exact requirements, yet consist of a 


combination of standard parts. 


Write for Bulletins and Catalogs 





MODEL A .. 


DEALERS: 
Investigate this profit- 
oble line of LEUPOLD 
compasses and levels. 
Write today! 


Surveyor’s staff compass of high- 
est quality. Ball and socket stdff 
mounting. Beveled and gradu- 
ated straight edge for plane table 
work, Outside diam. 
nished in leather carrying case. 


MODEL B, vertical angle scale 
& sights, 5-min. vernier, $50.00 


5”. Fur- 


os 
Diam. 312” 
Thick. %” 


Weight 9 oz. 
Needle 21,” 


LEUPOLD CRUISER 


Sturdy, weatherproof professional 
sighting compass for timber cruising 
or preliminary surveys. Leupold ex- 
clusive declination set-off mechanism. 
Recommended by leading forestry 
schools ; 95 


LEUPOLD SPORTSMAN 


All the advantages of the CRUISER 
in a small, lighter pocket compass for 
sportsmen and prospectors. 

Diam. 2%”. Weight 4 oz. ... $9.95 





@ AT Your DEALER oF write to factory. 


LEUPOLD & STEVENS INSTRUMENTS, INC. 


4445 N. E. GLISAN ST. » PORTLAND 13, OREGON 
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DEPENDABILITY plus ECONOMY with Monotube piles. 
Fast installation of over 1800 Monotube foundation tubes is the 
progress report on this plant addition for Hammermill Paper Co., 
Erie, Pennsylvania. 

Tapered, fluted Monotube piles are available in lengths, diameters 
and gauges to meet every requirement. Write The Union Metal 
Manufacturing Co., Canton 5, Ohio, for complete information. 
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MONOTUBE 
PILE DATA 


TYPE PILE—JN 

BUTT DIAMETER—14 inches 

GAUGE— #7 

NUMBER OF PILES—1830 

DESIGN LOAD—30 tons 

CONSTRUCTED FOR: 
Hammermill Paper Company 
Erie, Pennsylvania 

ENGINEERS: 

Rust Engineering Company 
Pittsburgh, Pennsylvania 
PILE DRIVING CONTRACTOR: 
Rust Engineering Company 

Pittsburgh, Pennsylvania 


UNION METAL 


Monotube Foundation Piles 





EQUIPMENT, 


MATERIALS 


and METHODS 





Chemical Controls Water Seepage 


A CHEMICAL FIRST USED TO reduce wa- 
ter intrusion in air-drilled wells has 
proved successful for controlling water 
seepage where conventional grouting 
materials and methods were unable to 
halt the troublesome flows. A polymeric 
water gel, the chemical is expected to 
prove useful in general tunneling opera- 
tions. 

It was successful in a butane storage 
cavern at Sun Oil Company’s Marcus 
Hook, Pa. refinery, where cement slurry 
could not be forced into the relatively 
tight cracks and crevices in the gneiss- 
type rock. 

The gel and a special resin cement 
were used for the treatments—the ce- 
ment was employed as a bulking agent 
when spaces were large enough to re- 
quire filling prior to sealing. The two 
materials were mixed in batches within 
the cavern, 306 ft below the surface. 
Holes 6 to 32-ft deep were drilled to in- 
tersect the water-bearing fissures, pack- 
ers were then set in the holes and the 
water control agents were squeezed in 
and held under pressure. Injection pres- 
sures ranged from 400 to 1200 psi. Setting 
time of the gel was adjusted to vary 


NEW 


ALUMINUM 
GRATING 
CATALOG 


SEND FOR 
YOUR 


FREE 





(continued) 


from 8 min to one hour. 

Some 600 treatments were made, vary- 
ing from 3 to 800 gal each. A total of 
7946 gal of gel and 736 gal of resin ce- 
ment were consumed, reducing seepage 
95% to % gpm. Halliburton Oil Well 
Cementing Co., CE-5, Duncan, Okla- 
homa. 


New Gearmotors 


KNOWN AS PHILADELPHIA GeEaRMo- 
ToR drives, sizes J and H, these new 
large-size gearmotors are rated up to 
200 hp and feature high efficiencies of 
94 to 97%, depending upon the number 
of reductions incorporated. Double, tri- 
ple and quadruple reductions are avail- 
able in AGMA ratios ranging up to 440: 
i; 

Maximum durability and strength 
are designed and built into each of these 
new drives. Final stage helical gearing 
is carburized and hardened, and gear 
teeth are precision ground. Large diam- 
eter shafting and over-size bearings 
have sufficient reserve capacity to han- 
dle the most severe overhung loads and 
shock conditions. Philadelphia Gear 


Welaforgea == 
ALUMINGM 


CRATING 
ty 
KERRIGAN 


KERRIGAN IRON WORKS, INC.—DEPT. CE-5—Nashville, Tenn. 


Please send me your new aluminum grating catalog containing engineering data. 


NAME 





FIRM NAME 











Corp., CE-5, 3620 G Street, Philadelphia 
34, Pa. 


Electric Erasing Machine 


A NEW PRECISION CONSTRUCTED hollow 
shaft electric erasing machine, Bruning 
Electric Eraser Model 3831, has been an- 
nounced. According to the manufacturer, 
the machine has been carefully designed 
to provide engineers and draftsmen with 
added erasing comfort and greater oper- 
ating efficiency. 

Housed in an attractive lightweight 
die-cast aluminum housing with baked 
enamel finish, it has symmetrical con- 
tours and no sharp edges. The easy-to- 
hold unit features a non-slip gripping sur- 
face. A tapered, pencil-like shank permits 


Non-Slip Gripping Surface 


easy manipulation in close quarters and 
relaxed gripping. 

An additional safety feature is a posi- 
tive-lock chuck to prevent eraser wobble 
or “flyouts.” The 7-in. eraser inserts are 
firmly gripped at the end by a chuck 
and chuck ring. Above the chuck, the en- 
tire eraser length is contained in the hol- 
low core of the shaft. Charles Bruning 
Co., Inc., CE-5, 1800 West Central Road, 
Mount Prospect, Ill. 


New Fastener 


A NEW CONCEPT THAT sharply cuts as- 
sembly and erection time in building 
construction was used for the first time 
in a structural steel application in an 
addition to the company’s plant in De- 
troit. The high-tensile Huckbolt fas- 
tener, an automatically installed 
threadless lockbolt, was used to assem- 
ble and erect 30-in. x 30-ft long steel 
girders that form the structural steel. 

Huckbolt fasteners, as used in this 
application, replace hot rivets or high- 
tensile bolts. Lockbolts of % in. dia are 
used in fabricating the girders as well 
as in joining them to the upright steel 

(Continued on page 138) 
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GRANULAR LEVELING COURSE ‘ ° 


With concrete, the strength is in the concrete 
itself. It is not just a smoothing overlay. 
Loads can be computed mathematically. With 
the bearing values of the soil plus the old 
pavement at O’ Hare, 11 inches of concrete did 
the job—a big savings. Because the flexible 
pavement had become channelized and rutted, 
a 3-inch granular leveling course was used to 
insure uniform concrete thickness. 
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Resurfacing with concrete turns 
old runways into new. . . brings 
them up fo jet-age needs 


At Chicago-O’Hare International 
Airport, they simply covered the 
flexible pavement with modern con- 
crete. With the old pavement serv- 
ing as a subbase, 11 inches of con- 
crete gives the necessary strength to 
handle the heaviest jet wheel loads 
expected. 

The beam strength of concrete 
makes such overlays possible. Con- 
crete is the only paving material that 
can be precisely designed to match 
future loads. That’s why concrete 
runways can be expected to last 50 
years and longer. There won’t be any 


waviness or channelization, even 
under 150-ton jet airliner weights. 
And concrete withstands the heat of 
jet blasts, and the action of spilled 
fuel, as no other pavement can. 

Concrete is the high-safety pave- 
ment — pilots themselves will tell 
you this. It is light-colored for maxi- 
mum visibility. Its grainy surface 
means dependable skid resistance 
and better braking. Concrete creates 
no dragging action on take-offs. 

These material and engineering 
advantages that make modern con- 
crete ideal for airports make it un- 
excelled too, for highways of every 
class. Mile after mile of concrete 
across the country proves it can do 
the job better—and do it for less 
money in the long run! 


PORTLAND CEMENT ASSOCIATION 


A national organization to improve and extend the uses of concrete 





ELECTRONIC 
COMPUTING CENTER 
for Engineers! 


A LOW-COST, 
QUALITY SERVICE 


To Save You Time, 
Work and Money 


You don’t have to install equip- 
ment to get the speed and economy 
of today’s electronic computers 
for your design and development 
calculations. 


A special low-cost computing 
service at STATISTICAL now makes 
this possible. 


Here’s how it works. You just 
turn over your computing prob- 
lems to us. We maintain the equip- 
ment to do all or any part of the 
job. You get the services of quali- 
fied mathematicians and techni- 
cians. Experience with problems 
like yours—which assures high 
quality work that is a 25-year 
tradition at STATISTICAL. You even 
have the benefit of our large 
library of “‘packaged”’ programs 
at no cost. 


And you pay a low hourly 
machine rate of only $70 per hour. 


Why not let one of our staff of 
specialists discuss your needs with 
you? Just phone or write our 
nearest office. 


STATISTICAL 


TABULATING CORPORATION 


Established 1933 - Michael R. Notaro, President 


TABULATING ~- CALCULATING + TYPING 
TEMPORARY OFFICE PERSONNEL 


General Offices: 
53 West Jackson Blvd., Chicago 4, Illinois 
Phone: HArrison 7-4500 
Chicago + New York + St. Louis 
Newark - Cleveland - Los Angeles 
Kansas City - Milwaukee 
San Francisco 





EQUIPMENT 
MATERIALS 
and METHODS 
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columns. Automatically installed, at a 
rate of speed with power tools, every 
fastener is uniform and immune from 
human error. 

The fastener is of two-piece design, 
making it simpler to stock, handle and 
apply. It is cold-driven, thus avoiding 
distortion problems inherent in hot- 
driven fasteners. Since every fastener is 
automatically and uniformly installed 
with built-in tensile preload, “torque” 
inspection following installation is not 
required. Huck Manufacturing Co., CE-5, 
2480 Bellevue Ave., Detroit 7, Mich. 


Slide Rule Tie Clasp 


THE SLIDE RULE TIE CLASP is a minia- 
ture slide rule—2 in. long—that actually 
works. Fully calibrated with scales A, C 
and D, it has magnifier and etched num- 
bers, and is especially suitable for archi- 


2 In. Long 


tects, draftsmen, 
and students. 
The tie clasp is available in sterling 
silver or gold plate, and is packaged in 
a gift box. The price is $6.95, tax and 
postage included. Sherry’s, CE-5, 290-V 
Northwest 36th St., Miami 37, Florida. 


designers, engineers, 


Truck Mixer Batching Plant 


AccorDING TO THE MANUFACTURER, the 
new TPA-TPC truck mixer batching 
plant practically eliminates distance 
hauling. It is a job-site plant, operates 
either on gas or electricity and can be 
moved easily to keep up with progress 
on the job. 

Some of the features claimed for the 
plant are: the set-up time is 3 hours; 
both units are mounted on rubber tires 
and are moved with two truck tractors; 
all conveying and. batching equipment 
is permanently attached; and nothing 
is removed either for transit or opera- 
tion. 

(Continued on page 140) 


FOR STRENGTH 


Southern Pipe’s exclusive steam 
coating process means greater 
early strength, higher early 
set. Water pipe that sets 
stronger, quicker, is less liable 
to damage. There is no excess 
moisture; coating is less per- 
meable. Customers get better 
corrosion protection. 


Cement Mortar Lined and 
Coated Steel Pipe is one of 
many types of quality water 
pipe completely fabricated and 
processed in Southern Pipe’s 
own plant. 
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Blaw-Knox Steel Forms were used to place concrete 5 to 6 feet thick 
on Missile Blockhouse Dome, 26 feet high, 80 feet in diameter. Struc- 
ture was built by Diversified Builders, Inc., for Corps of Engineers. 


Blaw-Knox Steel Forms used in construction 
of Cape Canaveral Missile Blockhouse Domes 
Traveler-mounted forms sectionalized for removal 


through 6 x 8-foot personnel exits 


1,900 cubic-yards of 3,750 p.s.i. concrete, 5 to 6% feet 
thick, was placed in specially designed Blaw-Knox Steel 
Forms in the construction of each Missile Blockhouse 
Dome at the Air Force Missile Test Center, Cape 
Canaveral, Florida. 

Concrete was placed first in a 5-foot deep, 12-foot 
diameter, central compression ring. Inside surface forms 
mounted on rubber-tire travelers, and fabricated in 
two 60-degree, ‘‘orange peel’’ shapes, 12 feet wide at the 
inside base and 1 foot wide at the inside crown, were 
set. Screw jacks under the 28-foot long travelers raised 
and lowered the forms. After pouring and curing, the 
travelers’ wheels were set at an angle to allow the forms 
to traverse circumferentially to the next pour, thus com- 


STerling 1-2700 


pleting the inside pours in three 120-degree sections. All 
inside surface forms and related framework, travelers, 
and falsework were disassembled in less than three days 
and removed through the 6 x 8-foot personnel exit. 

Outside surface forms and bulkhead panel sections 
were positioned by truck-mounted cranes. Concrete was 
placed at the rate of 60 cubic yards per hour with two 
Blaw-Knox, 1-cubic-yard concrete buckets. The entire 
concreting operation was completed in 48 days. 

Concreting of Missile Blockhouse Domes, like dams, 
bridges, and tunnels, can be merchanized to cut costs. 
Call Blaw-Knox Steel Forms Consultation Service early 
in your planning for an important engineering contri- 
bution to your project. 


BLAW-KNOX COMPANY 
Blaw-Knox Equipment Division « Pittsburgh 38, Pennsylvania 





BY TESTING 
WITH A 


CcT-711 
CONCRETE 
TESTER 


FOR LABORATORY 
OR JOB-SITE USE 


MEETS THE ASTM AND 
AASHO SPECIFICATIONS 
FOR HYDRAULIC CONCRETE 
TESTING MACHINES 


MMC = 


4711 W. NORTH AVE. - 


WRITE FOR 
COMPLETE 
CATALOG 
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In the TPC Automatic, both charg- 
ing and discharging valves are air oper- 
ated. The charging valve is equipped 
with an electric eye for preliminary and 
final cutoff; inching control is included 
on the discharge valve. When the start 
button is pushed, the cement is 
weighed, the fill valve closing automati- 
cally at exact weight desired. Erie Strayer 
Co., CE-5, 612 Geis Rd., Erie, Pa. 


New Load-Packer 


A NEW REFUSE COLLECTION UNIT, the 
“600,” incorporates a number of new 
mechanical features including a telesco- 
pie hoist that does not require a hoist 
sub-frame, simplified controls, an excep- 
tionally efficient hydraulic system and a 
large 14%4-cu yd hopper. According to the 
company, the Load-Packer has been de- 
signed to incorporate six major require- 
ments: fastest operation, biggest legal 
pavload, largest, lowest hopper, safest, 


Simplified Controls 


most dependable operation, and greatest 
economy. 

The manufacturer states that the “600” 
features the fastest packing cycle in the 
industry; once the hopper is filled, a 
touch of the controls actuates the rotary 
loading panel, sweeping the load from 
the hopper into position Here the refuse 
is packed toward the front of the body 
by direct thrust compaction into a void- 
less load. The entire cycle takes only 10 

The crew can begin reloading after 
4 sec. Gar Wood Industries, Inc., CE-5, 
Wayne, Michigan. 


Steel Joists 


\ NEW LINE OF STEEL joists so designed 
that architects and builders can obtain 
load-carrying capacities merely by select- 
ing required sizes and depths has been 
announced. 


(Continued on page 142) 














WASHINGTON 
ALUMINUM 
GRATING 

IS BETTER 
BECAUSE 


iid 
SPECIAL |-BEAM DESIGN 
EXTRUSION IS STRONGER 


Here’s grating that’s lighter in weight per 
square foot, yet has “steel strength’. Will 
actually carry greater loads per foot of span 
than comparable gratings! Can be fabricated to 
any length, width, shape; to support any 
weight load. 





UPSET PATTERN IS SAFER 


Even under wet, greasy, other hazardous condi- 
tions, the ridged upset design assures all- 
directional sure footedness. Non-magnetic, non- 
sparking. 


FABRICATED T0 LAST LONGER 


Panels are made up in multiples of 6’’ wide 
extrusions (no individual bearing bars to work 
loose, splinter or patch). Cutouts are rein- 
forced by continuous weld flat bar band. 


Free Fact Brochure Available on Request 


WASHINGTON ALUMINUM CO., INC. 
Dept. 325, Baltimore 29, Maryland 
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108 inch Lo- Hed being installed at Offutt 
Air Base, Nebraska, jet headquarters for 
the U.S. Strategic Air Command. 


LO-HED. 


REINFORCED CONCRETE PIPE 


Jet airfields require special drainage pipe 

with features only Lo-Hed can provide. The 
elliptical shape permits a minimum depth of 
cover on minimum slopes under vast jet airfields. 
Also, Lo-Hed will not deflect even under 
tremendous loads...has asmooth, 
non-inflammable interior... assures greater 


capacity than equivalent size of round pipe. 


Write today for illustrated Lo-Hed folder 


AMERICAN-MARIETTA COMPANY 


CONCRETE PRODUCTS DIVISION 


GENERAL OFFICES: 
AMERICAN-MARIETTA BUILDING 
101 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS, PHONE: WHITEHALL 4-5600. 
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Gr * ; — a ae ge ss 
7 alot ge , + (continued) 
SUPER 
. ” . | 

SERRATED J ; 7 , The Truscon Joust, avatlable in the 
ALUMINUM we 3 / Standard or “S” Series, is made of cold 
' P c= : | formed top and bottom chords. It will 
GRATING — j . | Sa support heavier loads over wider unsup- 
F : F : ¢ ported spans. Tensile strength of the 
, : joists will be 20,000 lb per sq in. as op- 
posed to the 18,000 lb per sq in. of the 

previous hot rolled type. 

Clear unsupported spans of 48 ft will 
now be possible with the new joist. Trus- 
con’s hot rolled type open web joist will 
span 40 ft unsupported. 

The joist is standardized in dimensions 
and carrying capacity. By enabling an 
architect to pick a joist of size and 
depth right out of the load tables, further 
design work is eliminated. Truscon Div. 
of Republic Steel Corp., CE-5, 1130 Al- 


POSITIVE FOOTING, LIGHT WEIGHT bert St., Youngstown 1, Ohio. 


Serrations scientifically designed to provide maximum positive footing and 
traction. High strength to weight ratio, minimum deflection, maximum safety, 
corrosion resistant. Bars cannot turn, twist, loosen or fall out. Write for Low Headroom Hoists 
complete details. *Patents Pending 





e \ NEW LINE OF TYPE F93 electric hoists 
ory SUPER Galok alum- is available in capacities from 1% 
inum grating also avail- ROCKWELL-STANDARD | through 7% tons : x 
er oe a — ht The hoists require extremely low head- 
plain types in sizes for GRATING DIVISION room. For example, the 5-ton model re- 
every need. 4053 E. Seventh Ave., Gary, Indiana quires only 24 in. of headroom. Until 
- now such low headroom has frequently 
: 1 
ys ee required custom designed hoists. 


(ENS 3 rn ~ : 
~~ The hoists are powered by a 74% hp, 30 


ase? 2 + a - Bis Pee 
Pf ts ae min, 55 deg C rise, totally enclosed moto: 
4 F/S OPTI E with weatherproof brake. This totally- 
a enclosed, magnetic motor brake is_ the 
} ¢ | multiple disc type and has extremely 
od LANIMETER ® @ | short stroke travel to prevent peening 
The brake may be adjusted externally 


Model 236/A | without dismantling; only a wrench is 
. } required, There are no mechanical link- 
yestrain and parallax in contour- ror 
ing the figure are eliminated by the 
optical tracer. No need for sub- 
tracting the initial reading or ad- 
justing the counting wheel manually. 


® Tracing lens providing large 
magnification 


© Zero setting control 

® Vernier unit adjustable from 
-006 to .020 square inches 

@ Full servicing by factory 
specialists 











F/S offers a complete line of high 

(imma engineering instruments. 
r nearest dealer or write 
ra@etailed literature. 


ICA enter eattes 
AGHI, INC. 


254 Fifth Ave. 
New York 1, N. Y. 











No Mechanical Linkages 


ages. The friction discs are fitted to a 

; splined hub for easy replacement and 

‘ io ne ty even distribution of the braking load 

Be : = % Brake coils cannot be overloaded nor 

Pr A ae é bec ile ihe, AE the air gap increased excessively; thus 

F/S DISTRIBUTORS: - Liets Pty: ee the danger of coil burn-out is eliminated. 

Blue Print Co. Chiesgo, 1 Weets Inatruments, Columbus, Ohio Geo F. Muth Coc Inc, ‘Robbins & Myers, Inc., CE-5, 1345 La- 
Wash., D. C.— CANADA: Instruments 1951 Ltd., Ottawa, Toronto, Regina, Montreal. F gonda Ave., Springfield, Ohio. 
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Elevated Railroad? 


Stream Erosion? 
Tf 


| 


Loading Dock? 


STRONG, DURABLE ARMCO METAL RETAINING WALLS 


Can Help Solve So Many Engineering Problems 


Installation photos answer many applica- 
tion questions on Armco Bin-Type Retain- 
ing Walls. 

The all-bolted assembly of Armco 
Walls speeds up installation; there is no 
waiting for curing. Back-filling and tamp- 
ing of earth can follow immediately. 
Because of speed and ease of construc- 


tion, completed Armco Walls are low in 
cost. In use for 25 years, they have an 
enviable durability record. 

For complete engineering details, write 
us for our new Retaining Wall Catalog. 
Armco Drainage & Metal Products, Inc., 
6699 Curtis Street, Middletown, Ohio. In 
Canada: Guelph, Ontario. 


New steels are 
born at 
Armco 


ARMCO DRAINAGE & METAL PRODUCTS 





SAME 


Subsidiary of ARMCO STEEL CORPORATION 


V, ® OTHER SUBSIDIARIES AND DIVISIONS: Armco Division * Sheffield Division * The National Supply Company 
The Armco International Corporation * Union Wire Rope Corporation * Southwest Steel Products 
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Portable Pavement Drill 


Nor A HASTY MODIFICATION or adapta- 
tion of existing equipment, this new por- 
table drill was specifically developed for 
highway test coring and embodies refine- 
ments in design and manufacture dictat- 
ed by the company’s more than 40 years 
of experience manufacturing core drills 
and drilling equipment. 

Actual field tests indicate a production 
capacity of up to 65 quality test core 
samples per 8-hr shift for this rig, which 
is self-contained, completely portable 
and trailer mounted to be towed by car, 
jeep, station wagon or truck. A new ad- 
justable core barrel guide which simpli- 
fies the drilling operation, is one of nu- 
merous features included as standard 
equipment. Acker Drill Co., Inc., CE-5, 
P.O. Box 830, Scranton 2, Pa. 


New Adhesive 


THE DEVELOPMENT OF AN AMAZING 
new adhesive, Dri-Tac, for wet or dry 
bonding of wood, metal, plastic, cork, 
leather, fabric and many other materi- 


E29 PREFABRICATED 
PUMPING STATIONS 


ne 


A PACKAGED UNIT—completely shop-fitted with quality com- 
ponents throughout. Transported to job site ready for installation. 


SIMPLIFIES LOCATION—underground operation permits use of 
existing public property such as patkways, etc. Saves cost of surface 


property and enclosing structure. 


a 


THIS IS THE STATION THAT IS PREFABRICATED 


(continued) 


als, hag been announced. With this ma- 
terial only one surface need be coated 
to form « strong, permanent bond with- 
out the use of presses or clamps. 

Dri-Tac is a non-inflammable liquid 
that is easy to apply by brush, spray, 
roller coating machine, trowel or other 
conventional cementing methods. For 
pressure sensitive application only one 
coat is required, and no primer is nec- 
essary. The material makes it possible 
to bond hardwood flooring directly to 
concrete or subflooring without use of 
nails. When applied with a serrated 
edge trowel, it goes four times as far as 
asphalt cement, yet gives a much 
stronger bond and longer tack. Because 
it dries transparent, and will not stain, 
Dri-Tac makes it possible to bond thin 
wood tiles without danger of cement 
bleeding through. Adhesive Products 
Corp.,CE-5, 1660 Boone Ave., New York 
60, N. Y. 


Compound Leverage Wrench 


THE MANUFACTURER STATES THAT one 
man can do the work of two and two can 


AND DELIVERED . 


“3418 GO OL 


ECONOMICAL—-saves costs and time. Prefabrication results in 
lower construction costs and less time at job site. Simply set in 


place, connect and start up. 


do the work of four with the Rigid 
Compound Leverage Wrench, which can 
tighten or loosen the stubbornest fitting 
with ease and complete safety. 

These wrenches work with compound- 
ed leverage. Pressure applied on the ex- 
tra-sturdy malleable handle is multiplied 
by the two adjustable hook jaw turns 
the pipe in one direction, while the offset 
chain vise head grips the fitting and ex- 
erts an equal pressure in the opposite di- 
rection. 

By slipping the removable chain vise 
head into place on the desired side of 
the handle, the wrench can be used to 
tighten or loosen right or left hand 
threads, with the pipe on either side of 
the fitting. Short handle for jaw size 
makes it ideal for close quarters. The 
Ridge Tool Co., CE-5, 400 Clark St., 
Elyria, Ohio. 


New Powered Buggy 


THE MODEL 15-B POWERED BUGGY with 
improved controls, featuring an all new 
drive engineered specifically for construc- 

(Continued on page 145) 


= 


READY TO OPERATE 


COMPLETE DATA, SPECIFICATIONS AND DRAWINGS AVAILABLE—WRITE 


ZIMMER & FRANCESCON po. sox 359, moLine, 1uuinors 


May 1959 « CIVIL ENGINEERING 





* 
THE BRUNTON 
POCKET TRANSIT 


IT’S HANDY... 
weighs only 9 oz.; 2% x 3x 1%"; 
easy to carry in pocket, on belt, in car. 
IT’S VERSATILE... 


ideal for prelimi 


4 


y and s ppl 7 





surveying; used as a compass, transit, | 


level, plumb, alidade, clinometer. 
Shows direction to 1°; level, slope or 
grade within 1°. 

IT’S MADE TO LAST A LIFETIME 
“Over 60,000 Brunton Transits since 1896’ 


See your local engineering supply house 
or WRITE FOR CATALO 


*Brunton is a registered trademark of 


Wma. AINSWORTH & SONS, Inc. 
2151 LAWRENCE ST. + DENVER 5. COLORADO 


CLoderco 


BRIDGE COLUMN 
FORMS | 


EFCO Bridge Column 


Forms used on New 





Orleans overpass save 


time and labor 


Adaptable to a w 
range of uses Ideal 
for forming pier nos 
ings when combined 
with regular EFCO 3 
Forms & - 
ie SE ee ee ae 


Economy Forms Corp. 
Box 128-G 

H. P. Station 

Des Moines, lowa 


Please send information on EFCO Bridge 


Column Forms, and address of nearest 


sales office 
PRGHIVG i ccacsinstsenscennbmanipicnsqeeutetnateeiamasunasnintes 


ee ee 





PEE eRe ETE TF Gt 
Soe 8 8 8 fF fe Ss 
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tion use, has been announced. The com- 
bination transmission, differential and 
drive axle assembly is completely en- 
closed in one housing and is lubricated 
from one reservoir of oil. The transmis- 
sion is full torque shifting, constant 
mesh, with instant shift from forward to 
reverse. 

The Model 15-B has %-ton capacity. 
The 10-cu ft dump bucket latches on the 
chassis and is quickly interchangeable 
with a flatbed platform, making it adapt- 
able for hauling concrete, brick, plaster, 
mortar and other construction materials. 
The Prime-Mover Co., CE-5, Muscatine, 
Iowa. 


Self-Priming Pump 


THE MODEL AB-F self-priming, float con- 
trolled condensate removal pump, for de- 
humidifiers and other air conditioning 
and refrigeration equipment features: 
patented air-bleed to assure positive self- 
priming even when drip pan is pumped 
dry or evaporation causes dry pan; float- 
controlled for automatic operation; bot- 
tom inlet to pump down “low” and re- 
move all the water in a dehumidifier or 
air conditioner pan; and will handle 
vertical lifts over 9 ft and horizontal runs 
up to 300 ft through use of %4-in. plastic 
or copper tubing, or hose. 

For dehumidifier application, the self- 
priming pump gives automatic water dis- 
posal and eliminates overflow worry and 
expense; it ends drudgery of manual 
water removal; the pump improves hu- 


Model AB-F 


midistat operation by removing water as 
fast as it collects; and it improves place- 
ment of the dehumidifier because it is 
now located where it belongs regardless 
of how far the drain is away. March Man- 
ufacturing Co., Inc., CE-5, 8015 North 
Lawndale Ave., Skokie, Til. 





YOURS 


for the 


ASKING! 


20 PACE 
COLOR CATALOG 


FLOOR ARMORING 


describes how 


IRVING 


GRIDSTEEL 


VIRTUALLY ELIMINATES 
DAMAGE TO YOUR FLOORS 
caused by 


* HEAVY TRAFFIC 
¢ IMPACT LOADS 
¢ SKIDDING 

¢ VIBRATION 


and other Forces 
& 
MAIL COUPON TODAY! 


IRVING SUBWAY GRATING CO. Inc. 


5008 27th ST., LONG ISLAND CITY, N. Y. 
Please Send Me Your Gridsteel Catalog 


Offices and Plants at 
5008 27th St, LONG ISLAND CITY 1, N. Y. 
1808 10th St, OAKLAND 23, CALIFORNIA 
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Calculator Computes 
Asphalt Tonnage 


UNIQUE ON THE MARKET is this new cir- 
cular asphalt calculator, designed to cut 
down figuring time on asphalt paving re- 
quirements. The pocket-size 
was engineer-developed to simplify cal- 
culations of square footage and number 
of tons of asphaltic paving materials 
needed for any paving job. It is large 
enough (5% in. dia) to give wide cov- 
erage and maximum accuracy. 

Originator of the calculator is Mr. E. 
J. Woodward Jr., Chief Engineer at In- 
dustrial Asphalt, Beverly Hills, Calif 
Mr. Woodward, who holds AA und BS 
degrees in chemical engineering, controls 
operations of 29 asphalt plants and one 
rock plant for the company. Hogan & 
Vecchio, CE-5, 3713-A Arlington Ave., 
Riverside, Calif. 


New Curtain Wall System 


THE FIRST CURTAIN WALL system that 
requires no supporting framework has 


Project: 


Power Plant, 
Managua, 
Nicaragua 


Contractor: 


The 
H. K. Parone 
Company, Inc. 


Pumping 
Contractor: 
Wellpoint 
Dewatering 
Corp. 


IN NICARAGUA’S 





calculator 


(continued) 


been developed. The unusual panel units 
are completely prefabricated and sealed 
at the factory with any combination of 
windows, doors or vents. On the building 
site they are set into floor and ceiling 
tracks so quickly that a 300-ft section of 
wall can be erected in only four days. 

The curtain wall system is made of 
translucent fiberglass plastic panels which 
are bonded to both sides of an aluminum 
framework. The resulting panels are so 
lightweight that two men can easily 
handle fluids 20 ft high and 4 ft wide. 

The panels are also the first all-translu- 
cent curtain wall material, according to 
the manufacturer. Buildings using such 
translucent panels are flooded with soft 
glareless light on the darkest days, and 
at night, when lights are on, they glow 
with a brilliant beauty that attracts 
much favorable attention. Kalwall Corp., 
CE-5, 43 Union St., Manchester, New 
Hampshire. 


Industrial Stereo-Microscope 


INCREASINGLY IMPORTANT IN quality 
control, production line inspection, re- 


VOLCANIC soil, a Griffin wellpoint system 
lowers 32 ft of water. Excavated material is used to build a dike 
(see photo) which protects work area from Lake Managua’s 
waves. No sheeting needed here — excavation open-cut. 


GRIFFIN WELLPOINT CORP. 


SALES + RENTAL + CONTRACT 


881 East 141st St., New York 54, N. Y. 
Jacksonville * West Palm Beach * Houston * Hammond 


In Canada: Construction Equipment Co., Ltd. 


e In Venezuela: Drew Bear & Sons C.A. 





Three-Dimensional Vision 


search work and small parts assembly is 
a new industrial stereo-microscope with 
low power attachment. 

Because it provides three-dimensional 
vision, the instrument permits the de- 
tection of flaws in materials, reveals 
depth of depressions in surfaces and 
makes it far easier to interpret images 
under magnification. Erect image allows 
production workers to use only normal 
movements while working on magnified 
operations. Low power and wider fields 
of view with depth permit industrial ap- 
plications impossible with conventional 
microscopes. 

Its features include: 2 sets of objec- 
tives on rotating turret for a variety of 
powers, standard range of interpupilary 
adjustment, helical rack and pinion fo- 
cusing—3-in. smooth travel, clear bright 
image, wide field optics, achromatic ob- 
jectives and eye lenses, long working 
distance of 2 and 3 in., and long overhand 
for examining bulky objects. Edmund 
Scientific Co., CE-5, 99 E. Gloucester 
Pike, Barrington, New Jersey. 


Structural Welding Agent 


ONE OF THE BIGGEST and oldest prob- 
lems of the construction industry—join- 
ing fresh wet concrete to cured concrete 
—has been overcome with the develop- 
ment of Uniweld, a new structural weld- 
ing agent. 

Uniweld is an “alloy” of epoxy and 
nylon type synthetic resins which forms 
a permanent joint and water and vapor 
barrier, literally welding the entire con- 
tact area without any mechanical inter- 
locking. Tension, compression, shear and 


(Continued on page 147) 
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impact tests show that the bond is many 
times stronger and tougher than even 
fully hardened concrete. 

The secret behind the remarkable 
properties of the Uniweld bond is the 
epoxy-nylon type resin formulation. 
Epoxies are the only known materials 
which will form a tenacious bond with 
cured concrete. Because Uniweld is ther- 
mo-setting rather than thermoplastic, 
the curing process is irreversible and 
permanent. It does not. depend on the 
evaporation of moisture or solvents and 
is totally unaffected by water, alkalies, 
mild acids and many other reagents. 
Permagile Corp. of America, CE-5, 3443 
56th St., Woodside 77, N.Y. 


High Tensile Structural Rib Bolts 


THE NEW HIGH TENSIL Structural Rib 
Bolt, with rolled interrupted ribs, offers a 
means of securing a high clamping force 
and body bound fit in a structural joint. 
Manufactured to ASTM Spec. A-325 and 
meeting all of the physical and chemical 
requirements of that specification, it in- 
cludes as part of its assembly an A-325 
Am. Std. Heavy Semi-finished Hex Nut 
and one A-325 hardened round washer 
under the nut. To secure the high clamp- 


Rolled Interrupted Ribs 


ing force, torque calibration wrenches are 
used similar to those for other high ten- 
sile bolts. 

The bolt is designed with the proper 
length of rib for the thickness of the 
plates, thus preventing the riding of any 
steel on the bolt threads; the full thick- 
ness of the plates are in full bearing at 
all times. 

The “interrupted ribs” fill the hole to 
create a joint in initial bearing, this 
body-bound feature eliminating the pos- 
sibility of slippage in the joints. 


e IN ALL APPLICATIONS WHERE HIGH 
clamping force is not required or cannot 
be obtained due to difficulty in torquing 
the nut, the Am. Std. A-325 Semi Fin- 
ished Hex “Anco” self-locking nut is rec- 
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Self-Locking Nut 


ommended. It is not necessary to use a 
round washer under the lock nut. 

The bolt has high shear and bearing 
values as the ribs cut through the plates 
creating a body-bound fit and puts the 
bolt in bearing at all times; there can- 
not be any slippage, a fact which is very 
important to the erectors should bolts 
not be properly torqued. 

The slip characteristic of joints having 
galvanized faying surfaces is similar to 
that of painted surfaces. The bolt can be 
used on all galvanized members as there 
cannot be any slippage into bearing—the 
bolt is always in bearing. Automatic Nut 
Co., CE-5, 16th & Willow Sts., Lebanon, 
Pa. 





Incinerator Stoker 


THROUGH ELECTRONICALLY CONTROLLED 
operation, the Constant-Flo Incinerator 
Stoker combines the thoroughly estab- 
lished advantages of “progressive 
burning”, with controlled constant flow 
of materials through the furnace, plus 
continuous agitation, breaking up, 
turning over of the burning mass, and 
residue disposal. 

The alternate moving stoker bars are 
actuated by powerful and positive hy- 
draulic drives, which are of heavy duty 
construction, mounted for complete ac- 
cessibility, and equipped with specially 
designed control heads for automatic 
operation. 

The automatic operation of these 
stoker bars is made possible by a thor- 
oughly tested and proven timing de- 
vice. The entire control system com- 
bines flexibility and accuracy, setting 
the stoker bar operation at maximum 
efficiency, and continuing the set pat- 
tern until further adjustments are de- 
sired. Manual operation is available 
without changing the adjustment of the 
automatic controls. Flynn & Emrich Co., 
CE-5, Holliday & Saratoga Streets, Balti- 
more 2, Md. 











Re-new your 
structures 


with GUNITE! 





* durability 
* economy 
* flexibility 


@ RESERVOIRS 
@ TUNNELS 
@ GRAIN ELEVATORS 
@ BREAK WATERS 
@ CONCRETE TANKS 
@ FILTER PLANTS 
@ STADIUMS 
@SEA WALLS 
@ PIPE LINES 
@ SEWERS 
@ STACKS 
@ BRIDGES 


estimates, specifications and surveys 
made free of cost to you. write, wire or 
call MElrose 4-8120 


INDIANA GUNITE & 
CONSTRUCTION CO., Inc. 


ENGINEERING — CONSTRUCTION 
226 N. Alabama Street ¢ Indianapolis,ind. 


| INDIANA GUNITE & CONSTRUCTION CO., INC. | 
226 N. Alabama Street ¢ indianapolis, Ind. 


| Gentlemen: Please have a representative contact me. 


1 am interested in: 
| Description: 





Seal pavements 
fectivel 


for the “jet age” » 
by specifying 


FLINTKOTE. 


paving products 


FLINTSEAL JFR*...Jet Fuel Resistant 
Hot-poured Joint Sealing Compound. 
It meets Fed. Spec. SS-S-167b. Pro- 
vides a flexible, durable seal and main- 
tains sure bond through cycles of ex- 
pansion and contraction of concrete 
pavement. Keeps water and foreign 
matter out of joints and cracks. 
FLINTAR*. . . Coal Tar Pitch Emulsion 
sealcoating for asphalt pavements. 
Meets Fed. Spec. R-P-00355a (GSA- 
FSS). Applied by brush, squeegee or 
distributor truck to black-top before 
serious deterioration begins. Provides 
needed resistance to oil, grease and 
water. Improves appearance and pro- 
longs pavement investment many years. 
FLINTCRETE}{ Modified Epoxy- 
Polysulfide Compounds which produce 
a bond stronger than original concrete. 
Used in overlay repairing, dowel grout- 
ing, slip-proofing and like work. 
Material can be applied to damp con- 
crete also. Spreads by brush, squeegee, 
trowel or spray. 
Ask for complete information about 
entire line. 
PAVING PRODUCTS SECTION 


THE FLINTKOTE COMPANY 
P.O. Box 157, Whippany, N. J. 


Flintkote Co. of Canada, Ltd. * Toronto 
Flintkote Co. Limited « London, England 


+ Trademark *Keg. U.S. Pat. Off 


fom Manufacturers of diversified products 
a 4 for Home and Industry. 
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Films Available 


“Ir’s Tue Extra Jiccke Tuat Counts’ 

This 16-mm color film describes the 
history and theory of jigging, one of the 
oldest forms of mineral beneficiation, as 
well as the design improvements em- 
bodied in the modern Remer Jig. De- 
tailed scenes show modern-day jig treat- 
ment of iron ore on the Mesabi Range 
and at Eagle Mountain, Calif. The jig- 
gng of concrete aggregates at several 
mid-west sand and gravel plants is also 
shown. Wemco, CE-5, 650 Fifth St., San 
Francisco 7, Calif. 


’ 


“Pure WaTeR AND Pusiic HeattH”—A 
new full color, sound motion picture has 
been produced to encourage people to 
learn more about the water needs of their 
communities. The 28-min film is also de- 
signed to help municipal and water util- 
ity officials secure public support in the 
planning and construction of new water 
systems. Featuring Chet Huntley, na- 
tionally known commentator, it drama- 
tizes the manner in which a hypothetical 
town called Riverside solved the problem 
of an inadequate water supply. Cast Iron 
Pipe Research Association, CE-5, Suite 
3440 Prudential Plaza, Chicago 1, Il. 


“Anp A Great Dea More’”—This 19- 
min color and sound movie depicts the 
uses of TractoLoaders. The film features 
on the spot scenes showing the TL-20D 
TractoLoader and TL-16 TractoLoader 
in action. Highlighted in the film are 
TractoLoaders’ unique hydraulic  sys- 
tems, which incorporate full flow mi- 
cronic filter plus screen and magnetic 
filters. Tractomotive Corp., CE-5, 589 Ed- 
ward St., Deerfield, Ill. 


“From Sea Sanps To Betrer WELDING’ — 
A full color film that features the many 
fascinating steps involved in mining rare 
and valuable minerals for electrode coat- 
ings from the sea sands of Florida has 
been produced. It pictures millions of 
tons of mineral bearing sand being 
moved and processed to secure impor- 
tant basic materials for better welding 
electrodes. It takes the viewer through 
the whole operation, showing unique 
equipment that required years to develop 
and perfect. The running time is 18 min. 
Hobart Bros. Co., CE-5, Hobart Square, 
Troy, Ohio. 

“Wat's in A Name”—A new film has 
been produced to show how a firm cele- 
brating its Centennial in 1959 grew from 
a one-room shop in Quincy, III, into a 
world-wide company serving the world’s 
basic industries. This 17-min sound and 
color movie describes the development 
of Gardner-Denver since its founding in 
1859 with a governor for steam engines 
as its first product. Today the firm makes 
a line of equipment for construction, pe- 
troleum, mining and general industry. 
Gardner-Denver Co., CE-5, 100 Wil- 
liamson St., Quincy, IIl. 








Five 
12’ High x 9’ Wide 
Type MMT Tide Gates 
on Shockoe Creek, 
Richmond, Va. 


Engineers— 
GREELEY & HANSEN 
CHICAGO, ILL. 


Contractor— 
H. G. BOWLES 
RICHMOND, VA. 


~x~eennr rrr 


BROWN & BROWN 
LIMA, OHIO, U.S.A. 











CONCRETE 
TESTERS 


The World's Finest 
Low-Cost 
Precision Testers 


For 


CYLINDERS 
CUBES 
BLOCKS 
BEAMS 
PIPE 


R 
IF IT'S A CONCRETE TESTE 
YOU NEED-GET IN TOUCH WITH 


FORNEY'S, Inc. 


TESTER DIVISION 
P.0.BOX 310 . NEW CASTLE, PA. 
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Literature Available & 4 « a A # 4 L 4 TAT F 


Porras Stu Pusrbuetn  ObD, CORRODED OR LEAKY 
8-59 describes two new portable Stabiliz- 
er plants designed to provide more ac- Pi P 4 Li hi E $ 


curate proportioning and control of base 
materials, and to give large capacity op- 
eration with minimum costs. These plants 
provide capacity up to 400 cu yd per 
hour. Feeder, mixer and aggregate con- 
veyor are wheel mounted, to give ex- 
treme portability and to operate in run- processes 
ning position without jacking up or crib- 
bing. Hetherington & Berner, Inc., CE-5, 
700 Kentucky Ave., Indianapolis 7, In- THE TATE PROCESS THE SPUNLINE PROC- CENTRILINE Centrifugal 
diana. is for pipe diameters from $$ is partly TATE and Process. Cement mortar 
4” to 16” and is done, “in partly centrifugal, de- lining ingredients are 
place,” after by-pass lines eloped to provide a thin mixed to rigid require- 


Tear (1 . ; are set up to carry onwith jining for preventing cor- ™ents and applied under 
New Grapatt—In a new illustrated fold- water service. pee aide ore’ hy- @ high velocity spray with 
er, the Model G-1000 Gradall is fully de- First, the pipe is scraped draulic flow, particularly Uniform speed. Rotating 
scribed and portrayed. Shown at work on and cleaned. Then, cement in cast iron pipe. The ence ng Mtoe gg 
dg. ants SE Tink ee et eee mortar is fed in and ap- cement mortar lining can ortar to @ smooth, har 
* vas iety of jobs, it is a ary d as both plied under pressure to a go through bends and past ‘inish. Pipe sizes vary from 
truck-mounted and _ craw ler-mounted. compact thickness of 3/16” openings. It can be applied !6” om up to 144”. Clay, 
This machine has a lifting capacity of to 1/4” giving the final ef- “in place.” Uninterrupted cement, brick, steel, cast 


vont — : ae ; 26 fect of one continuous, continuity is obtained. iron and wrought iron 
seven tons and it turns throughout 360 euments eeanens Ganka pipes may be CENTRI- 


deg with a continuous powerful hydraulic LINED. 

swing, driven by two hydraulic motors 

furnishing a total of 30 hp. It will dig to 

18 ft 3 in. and boom extensions increase 

the digging depth to 27 ft; its loading Write, wire or phone 

height is 18% ft. The Warner & Swasey 2414 East 223rd Street, Wilmington, California 

Co., CE-5, 5701 Carnegie Ave., Cleve- P.O. Box 457 

land, Ohio. wicine; 4 Phones: NEvada 6-177] —TErminal 5-8201 
Rail Address: Pacific Electric, Watson, California 





Evectric Buiastrinc—This new 60-page 
Handbook of Electric Blasting makes 
plain, for novice or experienced blaster, 
the whys and hows of effective electric 
blast detonation. Technical terms are 
explained in such a way as to give the July 1-3, 1959 

beginner in electricity sufficient, knowl- To help the Conference Committee plan for your attendance, please complete the following form. No 
edge to enable him to use electric blast- cbligstion in. tualie. 

ing successfully. Among the subjects cov- 
ered are: the advantages of electric 
blasting over old methods, the nature [ My wife and [) children (ages. . ) will accompany me. 

and construction of an electric blasting I plan to take the Pre-Conference Tour. Please reserve [] tickets for me. I will send a check o1 
cap, and the sources of power for electric money order to cover the cost of the tickets before June 15th. 

blasting. Tables and graphs are given for 
current delivered by standard blasting 
machines, resistance of copper wire and 
caps and electric blasting circuits. Atlas 
Powder Co., CE-5, New Murphy Rd., Please complete the following form for accommodations. List type ot accommodation in order of pref- 
Wilmington 99, Delaware. erence: 





FORT COLLINS HYDRAULICS DIVISION CONFERENCE 


I plan to attend the Hydraulics Division Conference in Fort Collins, Colo., July 1-3, 1959. 


Please send Chamber of Commerce information. 


Dormitory [ Hotel Motel 
ALUMINIZED Fence—This fully _ illus- 


trated brochure, DH-16A, describes ; i : ; 
a new method of aluminizing fence fab- renin teint 504, SF 620-12, Colorado State University, Fort Collins, Colo, (CSURF 
ric. It provides new beauty with the stands for Colorado State University Research Foundation. ) 

strength of steel bolstered by the 

weather resistance of an aluminum Housinc ACCOMMODATIONS: Available June 29 through July 3 

coating, which not only resists the pen- Campus Dormitory: Hotels 

etration of corrosive agents, but also re- $2.00 per person double Shuiihe testie tron 04.7% 

generates by forming a new aluminum $2.50 per person single Double rooms from $5.00 

oxide film over an area from which the All rooms are with two single beds. Twin-bed rooms from $6.50 

original coating may have been re- 
moved by abrasion or any other type 
of rubbing action. Two other brochures 
available are DH-26, which gives a clear 
picture of various styles and construc- 
tion of Chain Link Fence for industrial 
usage and DH-334 B, which describes 
residential fencing. Page Steel & Wire 
Div., American Chain & Cable Co., Inc., 
CE-5, 230 Park Ave., New York 17, N. Y. 


Poudre Canyon Lodge 


Poudre Canyon Lodges and AAA Motels: 
$6-$9 for 2 persons; $8-12 for 4 persons 


Poudre Canyon Lodges are approximately one hour’s drive from Fort Collins. 
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In the field of 
HYDRAULIC DREDGING 


GAHAGAN 


a leading name for over 50 years 


Gahagen Dredging Corporation, 
90 Broad Street, New York 4, N.Y. 
Write, wire, or phone Whitehall 
3-2558. Cable “Walgahagan”. 


CATALOGUE 
ON REQUEST 


10 E. 40th ST., NEW YORK 16 
DETROIT: 2033 PARK AVE. 
CHICAGO: 221 NORTH LaSALLE ST. 
WASHINGTON, D. C.: TOWER BLDG. 
PITTSBURGH: EMPIRE BLDG. 

OF CANADA: 2052 ST. CATHERINE ST. WEST, MONTREAL 


| 


Litvraturne Availabl 


ALUMINUM Sarety Treaps—A complete 
new line of aluminum base, abrasive 
filled safety treads and nosings are shown 
in a 20-page architectural catalog for 
1959. Constructed of heat-treated ex- 
truded aluminum, Alloy No. 6063-T5, 
filled with aluminum oxide abrasive grit, 
the treads are %4-in. thick with %g¢-in. 
deep abrasive penetration—65% more 
grit than any other safety tread previ- 
ously made. New “Time-Saver” anchors 
are a special feature for fresh concrete 
installation; the treads arrive on the job 
with anchors attached saving time over 
fastening numerous anchors in the field. 
Wooster Products, Inc., CE-5, Spruce St., 
Wooster, Ohio. 


THICKENERS—Bulletin SM-1004 de- 
scribes beam, truss and center-column 
supported thickener mechanisms; trac- 
tion thickeners; balanced, washing and 
combination tray thickeners; reac- 
tor-thickeners; hydroseparators; and 
with cutaway diagrams and installation 
photos, the 8-page brochure also de- 
scribes optional features such as man- 
ual, motorized or automatic lifting de- 
vices which raise the entire mechanism, 
and unique Thixo arms for use in thixo- 
thropic slimes and other slurries. Process 
Engineers, Inc., Div. of The Eimco Corp., 
CE-5, 420 Peninsular Ave., San Mateo, 
Calif. 


Hyprautic VisraTION SNuUBBER—Engi- 
neers responsible for pipe stress analysis 
in the design of piping and high tem- 
perature process systems for petroleum 
refineries, power plants, chemical plants, 
paper mills, and steel mills will be in- 
terested in a new product described in 
Catalog 229A. This device, a hydraulic 
vibration snubber designated by the 
trademark name “Vibrasnub”, functions 
as a stop or restraint for dynamic vi- 
bration and shock loads. The advan- 
tages of the snubber include low cost, 
simplicity, and long life, together with 
little, if any, maintenance. Barco Manu- 
facturing Co., CE-5, 500-530 N. Hough 
St., Barrington, II. 


Continvous-Mix Bituminous PLants— 
This 8-page catalog describes the “Com- 
mercial” Bituminous Mixing Units which 
combine the advantages of low invest- 
ment, economical operation with efficient 
continuous production. With the ability 
to produce up to 45 tons per hour and 
more, of many types of asphaltic con- 
crete, the “Commercial” plants can ade- 
quately handle such jobs as parking lots, 
driveways, schoolyards, city streets and 
alleys or any other type of commercial 
work without the expense of starting up 
and operating a larger plant. Iowa Man- 
ufacturing Co., CE-5, 916 16th St., N.E., 
Cedar Rapids, Iowa. 


NEW SELF-SETTING LEVEL 


Swift, accurate and dependable, the Autoset 
automatic level revolutionizes surveying for 
the man on the job. Unlike conventional levels, 
the Autoset maintains a level line of sight for 
all telescope positions. New time-saving ease 
of operation! Dependable precision so long 
the mark of Watts instruments! For full infor- 
mation see your nearby Dietzgen dealer. 
Made by Hilger & Watts, Ltd., London, sold 
and serviced in the United States by the 
Eugene Dietzgen Co. 


EUGENE DIETZGEN CO. 
Chicago + New York + San Francisco + New Orleans 
Los Angeles + Pittsburgh + Washington + Philadelphia 
Milwaukee + Kansas City - Denver « Seattle + Cincinnati 


Dealers in All Principal Cities 


DIETZGEN 








Did you know that 


The Engineering 

Societies Library 
can serve you by air mail 
and air parcel post? Over 
175,000 engineering texts, 
and files of every worth- 
while periodical are avail- 
able for further research to 
meet your specific needs— 
patents, design, research, 
construction, and manage- 
ment problems. Charges 
cover only the cost of the 
services and represent but a 
fraction of the value you will 
receive. 


THE ENGINEERING SOCIETIES LIBRARY 
33 West 39th Street, New York 18, N. Y. 
Mr. Ralph H. Phelps, Director 

Please send me information pamphlet on 


services available, how air mail can ex- 
pedite them, and their cost. 











May 1959 * CIVIL ENGINEERING 





From the MANUFACTURERS 


CONTRACTS RECEIVED: Transall Inc., Birmingham, 
Ala., has recently received what is believed to be the largest 
single contract for conveyor equipment ever to be awarded 
to a local concern in the South. This contract amounts to 
over one-million dollars. The conveyors are for Southern 
Electric Generating Co., a million kilowatt steam plant now 
under construction at Wilsonville, Ala., which is owned 
jointly by the Alabama Power Co. and the Georgia Power 
Co. . . . Clark Bros. Co. of Olean, N. Y., a division of Dres- 
ser Industries, Dallas, Texas, has received a contract from 
the United States Army for a research project in the field 
of atomic power ... FRANCHISE REPRESENTATIVE 
NAMED: Crest Concrete Systems, Inc., Chicago, has been 
named franchise representative in that area for the Prescon 
System of post-tensioning concrete ... NEW SALES OF- 
FICES: The Pittsburgh-Des Moines Steel Co. has an- 
nounced the opening of new district sales offices at New 
York City and Baltimore. The New York Office takes over 
the duties previously handled by the Newark, New Jersey 
Office, now discontinued .. . NAME CHANGES: Brunner 
& Lay-Eastern, Inc. is the new name for Brunner & Lay 
Rock Bit of Philadelphia, Inc. The Philadelphia address and 
phone number remain the same . . . Hooper Concrete Pipe 
Co., subsidiary of American Pipe & Construction Co., will 
now be called the American Concrete Pipe Co. ... NEW 
ACQUISITION: Infileo Inc. announces the acquisition of 
the Gale Separator Co. of Bloomfield, N. J. The activities 
of the Gale Co. will be continued and merged with Infilco 
operations in the field of coolant and cutting oil cleaning 
and recovery ... DISTRIBUTORS APPOINTED: Street- 
Robbins-Morrow, Ltd., Calgary, Wetaskiwin and Lethbridge, 
Alta., has been appointed a distributor in Alberta for Bu- 
cyrus-Erie Co. of Canada, Ltd., Guelph, Ont... . Brown 
Pipe & Supply Co., Albuquerque, N. M., is now distributing 
new 4-D wrought iron pipe for A. M. Byers Co., Pittsburgh, 
one of the world’s largest producers of 4-D wrought iron 
products ... NEW FACILITIES REPORTED: Alvin «& 
Co., Inc., Windsor, Conn., has recently opened their new 
10,000 sq ft building, which is in addition to the bulk ware- 
house which they presently occupy. It will provide up-to- 
date packing and shipping facilities for one of the most pro- 
gressive importers, distributors and manufacturers of draw- 
ing and drafting instruments and materials ... NEW DI- 
VISIONS: The addition of a new division of Yuba consol- 
idated Industries, Inc., has been announced. Called Yuba 
Consolidated Erectors, Ine., the division will perform on a 
national basis all field erection work for the company’s 
heavy steel fabrication divisions ...The Austin Co., 
Cleveland, Ohio, has announced the establishment of a new 
Mining & Metals Div. for specialized service to mining, con- 
centrating and primary metal producing and processing in- 
dustries .. . PACKAGE LEASE PLAN: A special Package 
Lease Plan for the construction industry was announced 
by Nationwide Leasing Co., Chicago, Ill., under which any 
combination of equipment may be considered one package 
and leased as a unit for three to five years. This plan per- 
mits large and small firms to acquire $10,000, $25,000, $50,000 
or more in equipment without capital investment. SALES 
INCREASE: A sharp increase in sales for 1958 over the 
previous year was reported by Symons Clamp & Mfg. Co., 
Chicago, Ill., makers of prefab forms and concrete acces- 
sories .. . STEEL STOCKS EXPANDED: Steel stocks of 
the Steel Warehouse Division of The R.C. Mahon Co., 
Detroit, have now been expanded to include both resistance 
welded, hot-rolled square and rectangular steel tubing, and 
special submerged are welded, hot-rolled square and rec- 
tangular steel tubing ... APPOINTMENTS: Smith «& 
Loveless, Inc., Kansas City, Mo., has announced the ap 
pointment of Art Parchen as advertising manager... . 
Donald F. Hastings has been named District Manager in 
Moline, Ill., for The Lincoln Electric Co. . . . The Board of 
Directors of Universal Manufacturing Corp., Zelienople, Pa., 
reports the election of Robert L. Carbeau as president. 


CIVIL ENGINEERING « May 1959 


The Fastest Cutting 
...and the Finest 
Concrete Saws Built! 


UT MORE FEET 
ER DAY 

T LESS COST 
ER FOOT 


® 


36 H. P. CONCRETE SAWS 


@ The rugged Clipper 36 Horsepower Concrete Saw 
Model C-363 is the fastest ever built for production per- 
formance on highways, airfields and heavy trenching 
jobs. It’s one of several Clipper Concrete Saws for every 
job — every budget. Call your Clipper Factory Trained 
Representative for a FREE Demonstra- 
tion right on your job. 
Clipper PREMIUM QUALITY DIAMOND 
and REINFORCED ABRASIVE BLADES 
CUT FASTER AND LAST LONGER IN 
ANY AGGREGATE — best for all Saws 
...any Aggregate — Every Job! 


Sold Direct from Clipper Offices 
and Warehouses Coast to Coast 


JY €LIPPER 


Yttioree MANUFACTURING CO. 


2806 WARWICK, KANSAS CITY 8, MO. 
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PROCEEDINGS AVAILABLE 


March 


1984. The Hydrology of Urban Runoff, 
by A. L. Tholin and Clint J. Keifer. (SA) 
A study of rainfall-runoff relationships in 
urban areas based upon a design storm on 
different types of uniform land use is pre- 
sented. Design graphs and the effects of 
variations in areal distribution of rainfall 
are given. 


1985. Discussion of Proceedings Paper 
1337, 1592, 1777, 1780, 1782, 1850. (SA) 
W. W. Towne and W. H. Davis closure to 
1337. Eugene A. Hardin closure to 1592. 
Howard M. Turner on 1777, M. B. Mc- 
Pherson, Harold E. Babbitt on 1780. 
Herbert Moore on 1782. Russell H. Bab- 
cock on 1850. 


1986. Discussion of Proceedings Paper 
1359, 1497, 1499, 1501, 1507, 1589, 
1754. (IR) David B. Willets and Charles 
A. McCullough closure to 1359. Harvey 
O. Banks closure to 1497. Earl Harbeck, 
Jr., closure to 1499. Samuel B. Morris 
closure to 1501. Wayne D. Criddie closure 
to 1507. R. 8S. Willson closure to 1589. 
Douglas R. Woodward, Alfred R. Golze, 
Donald McCord Baker on 1754 


1987. Discussion of Proceedings Paper 
1569, 1571, 1644, 1770, 1772, 1789. 
(WW) Russell A. Dilley closure to 1569. 
Basil W. Wilson corrections to discussion 
of 1571. P. Bruun and F. Gerritsen closure 
to 1644. Woodland Gray Shockley, Ray- 
mond A. Wheeler, F. K. Morris, Jos. 
Millecam, James Kip Finch, J. W. Leslie, 
P. A. Blanquet, R. L. Bostian, Jr., Tsung 
Lien Chow, W. E. Potter, Arthur B. 
Cleaves on 1770. Shu Tien Li on 1772 
Robert E. Hickson on 1709. 


1988. Discussion of Proceedings Paper 
1320, 1560, 1630, 1695, 1707, 1708, 1709, 
1710, 1711, 1712, 1722, 1865. (ST) Eric 
L. Erickson and Neil Van Eenam closure 
to 1320. Kurt H. Gerstle closure to 1560. 
Frederick H. McDonald no closure notice 
to 1630. Emilio Rosenblueth, M. J. Mur- 
phy and R. I. Skinner and K. M. Adams, 
R. W. Binder on 1695. C. Scruton on 
1707. Herbert S. Safir, W. R. Schriever, 
Donald C. Bunting, R. C. Gentry, A. G. 
Davenport, Henri Perrin, C. Scruton on 
1708. C. Scruton, Henri Perrin on 1709. 
C. Scruton, Henri Perrin on 1710. C. 
Scruton, Henri Perrin on 1711. C. Scruton 
on 1712. Alexander Dodge corrections to 
discussion of 1722. Tung Au on 1865. 


1989. Discussion of Proceedings Paper 
1453, 1530, 1588, 1808, 1809, 1833. 
(HY). Carl E. Kindsvater and Rolland 
W. Carter closure to 1453. Emmett M. 


Laursen closure to 1530. M. B. McPher- 
son and J. V. Radziul closure to 1588. 
Ven Te Chow, J. L. H. Paulhus on 1808. 
Ven Te Chow on 1809. Turgut Sarpkaya 
on 1833. 

April 


Journals: Engineering Mechanics, High- 
way, Soil Mechanics and Foundations, 
Structural, Power, Hydraulics. 


1990. Columns Under Combined Bend- 
ing and Thrust, by Theodore V. Galambos 
and Robert L. Ketter. (EM) In this paper 
interaction curves relating critical com- 
bination of axial thrust, end-bending mo- 
ment and slenderness-ratio are developed 
for pin-ended wide-flange beam-columns 
which are bent about their major axis 


1991. Seepage Losses From Irrigation 
Canals, by H. Y. Hammad. (EM) This 
paper deals with the two-dimensional 
problem of steady seepage flow under 
gravity from a canal into a semi-pervious 
clay layer of finite thickness underlain 
by a freely permeable layer of sand and 
gravel in which the peizometric head is 
very near the canal water level. 


1992. Torque-Loaded Continuous 
Beams of Profile Section, by D. H. Young 
and J. F. Brahtz. (EM) A formula is 
given which simplifies the analysis of 
torsional behavior of a continuous beam 
subjected to eccentrically applied trans- 
verse loads. Its application is illustrated 


and an experimental study is described. 


1993. Operational Aspects of Con- 
trolled Access Facilities, by J. E. Haven- 
ner. (HW) Operational aspects of exten- 
sive mileage of controlled access highways 
demanding new concepts and techniques 
in the field of highway administration 
are presented. 


1994. Channel-Slope Factor in Flood- 
Frequency Analysis, by Manual A. Ben- 
son (HY) Annual flood peaks in New 
England have been related to hydrologic 
factors, main channel-slope and drainage- 
area size. The slope for part of the main 
channel between 85 and 10 percent of the 
total distance above the gaging point 
provides the best correlation with flood 
magnitudes. 


1995. Storm Water in the Chicago 
Area, by Horace P. Ramey. (HY) This 
paper presents a study of past and recent 
flood conditions in the Chicago area and 
some recommendations for their im- 
provement. 


1996. Hydraulic Analysis of Surge 
Tanks by Digital Computer, by Nicholas 
Barbarossa. (HY) Bases of analyses, ma- 
chine computation, are presented to 
demonstrate how surge problems have 
been solved in 1-1% hours by an IBM 
650 computer. 


1997. Two Methods to Compute Water 
Surface Profiles, by Joe M. Lara and Ken- 
neth B. Schroeder. (HY) Two methods 
are presented for the computation of 
water surface profiles used in the devel- 
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opment of tail water rating curves and 
backwater profiles. Examples of each are 
included. 


1998. Physico-Chemical Properties of 
Soils: Clay Minerals, by R. E. Grim. 
(SM) Modern concepts of the structure, 
composition and origin of clay minerals 
and current procedures for their identifi- 
cation are reviewed. 


1999. Physico-Chemical Properties of 
Soils: Ion Exchange Phenomena, by A. 
W. Taylor. (SM) The origin of various 
types of electrical charges carried by soil 
colloids are described and the influence 
of different species of exchangeable ca- 
tions on the forces arising from the elec- 
trical fields due to these charges is ex- 
amined in terms of the theory of the 
diffuse double laver. 


2000. Physico-Chemical Properties of 
Soils: Soil-Water Systems, by I. Th. Ros- 
enquist. (SM) A part of the water in a 
clay-water system should be considered 
as belonging to the mineral phase. Typ- 
ical clay properties are analyzed in terms 
of this concept. 


2001. Physico-Chemical Properties of 
Soils: Role of Soil Technology, by T. 
William Lambe. (SM) This paper first 
defines and describes the applied science 
called “soil technology.” The contribu- 
tions that soil technology makes to soil 
engineering are presented. Some of the 
future developments in soil knowledge 


which can be expected are then reviewed. 


2002. Theory and Research in Con- 
crete Shell Design, by A. M. Haas. (ST) 
The design of shells by the classical 
theory is briefly reviewed to serve as a 
basis for presenting simplifications in de- 
sign calculations. 


2003. Matric Analysis of Statically 


Indeterminate Trusses, by Chu-kia Wang. 
(ST) The use of matric notations for the 


after ¢ 


papers in excess of his free allotment. 


ordered to avoid unwanted duplication. 


members, $40.00; libraries, $25.00. 
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Moroceo-grained binding 
Cloth binding 
Paper binding 
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mittance of 50¢ per copy; members of Student Chapters, 25¢ per copy. 
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annual rates: Members of ASCE, $15.00; members of Student Chapters, $15.00; non- 
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actions. Annual volumes of TRaNsacTions will continue to be available at the current established 


analysis of statically indeterminate trus- 
ses is presented. 


2004. Short Flexible Suspension 
Bridges for Heavy Trucks, by Sven Olof 
Asplund. (ST) Temporary flexible sus- 
pension bridges needed during construc- 
tion of Swedish hydroelectric power 
plants to carry heavy trucks are de- 


scribed, 


2005. The Plastic Method of Designing 
Steel Structures, by John Fleetwood 
Baker. (ST) In England the abortive 
attempt of the Steel Structures Research 
Committee in 1936 to produce an accept- 
able rational elastic method of design led 
to the consideration of the behavior of 
structures in the plastic range. The devel- 
opment of the plastic method of design 
is described. 


2006. Engineering Aspects of Santa 
Susana Nuclear Power Station, by Dallas 
I. Downs, George E. Deegan and Robert 
F. Boggus. (PO) A description of a so- 
dium-cooled reactor with associated pow- 
er plant near Los Angeles, including 
construction details; reactor design; ra- 
diation shielding fuel and waste handling; 
water treatment; and coolant problems 
is given. 


2007. Discussion of Proceedings Paper 
1627, 1799. (HW) G. M. Webb closure 
to 1627. Bengt F. Friberg on 1799. 


2008. Discussion of Proceedings Paper 
1292, 1581, 1604, 1897, 1898. (EM) 
I. K. Silverman closure to 1292, P. P. 
Biljlaard on 1581. A. Hrennikoff closure 
to 1604. Wen Liang Chen on 1897. Turgut 
Sarpkaya on 1898. 


2009. Discussion of Proceedings Paper 
1633, 1815, 1838, 1909, 1914. (ST) Com- 
mittee closure to 1633. Dronnadula V. 
Reddy on 1815. Emilio Rosenblueth on 
1838. Kwang-Han Chu on 1909. D. Y. Fok 


17.00 


and Tung Au corrections to 1914. 


2010. Discussion of Proceedings Paper 
1998, 1999, 2000. (SM) Paul F. Kerr on 
1998. Philip F. Low on 1999. Alan 8. 
Michaels on 2000. 


2011. Discussion of Proceedings Paper 
1289, 1535, 1546, 1547, 1548, 1552, 1645, 
1648, 1649, 1728, 1729, 1824, 1826. (SM) 
C. R. Kolb and W. G. Shockley closure 
to 1289. Roy D. Gaul closure to 1535 
Glebe A. Kravetz closure to 1546. Alex- 
ander Kline and Milos Polivka closure 
to 1547. Judson P. Elston closure to 1548. 
George K. Leonard and Leland F. Grant 
closure to 1552. H. B. Seed, R. L. MeNeill 
and J. DeGuenin closure to 1645. A. B. 
Cleaves closure to 1648. A. B. Reeves 
closure to 1649. R. W. Spencer, P. J. West, 
J. H. Birman, B. R. Laverty on 1728. 
Clark W. Fenske on 1729. G. S. Sarkaria 
and N. L. Worth on 1824. John A. Focht, 
Jr., Bernt Jakobson, R. G. Ahlvin, Paul 
A. Parisi on 1826. 


2012. Discussion of Proceedings Paper 
1450, 1807, 1808, 1809, 1811. (HY) M. 
R. Carstens closure to 1450. Fred W. 
Blaisdell and Harold W. Humphreys on 
1807. Max A. Kohler on 1808. Erhard E. 
Dittbrenner, V. M. Yevdjevich on 1809. 
B. W. Gould on 1811. 


2013. Discussion of Proceedings Paper 
1733, 1734, 1735, 1736, 1737, 1738, 1739, 
1741, 1742, 1743, 1744, 1745, 1746, 1747, 
1748. (PO) F. L. Lawton on 17338. F. L. 
Lawton, Huai-yun Hsu, Reijo Ito on 1734. 
F. L. Lawton on 1735. F. L. Lawton on 
1736. Carlos Tercero, Geoffrey Davey, 
Masatoshi Kawase, Tatsuo Mizukoshi, 
I’. L. Lawton on 1737. F. L. Lawton on 
1738. F. L. Lawton on 1739. 8. Sakurai on 
1741. F. L. Lawton, Waldo G. Bowman 
on 1742. Torald Mundal on 1743. F. L. 
Lawton on 1744. J. B. Cooke, F. L. Law- 
ton on 1745. G. I. Davey on 1746. J. B 
Cooke on 1747. F. L. Lawton on 1748 
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Listed alphabetically by areas, states, 


SERVICES 
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AIRPORT FUELING SYSTEMS, INC. 


peciclists in Des 


Handling 


gn of liquid 


1212— 18th Street, N.W. 
Washington 6, D. C. 


KNOERLE, GRAEF, BENDER & 
ASSOCIATES. INC. 


Consulting Engineers 


Highways, Bridges, Airports, Water-front 


210N. Calvert St., Baltimore 2, Maryland 
155 North Wacker Dr., Chicago 6, Illinois 





WHITMAN, REQUARDT 
AND ASSOCIATES 
Engineers 
Sewerage and Water Systems, Highwoys 
Airports, Industrial and Power Plants and 
ec Structures 
Reports e Designs e Specifications e 
Supervisior 


1304 St. Pau! Stree! 


ther 


Baltimore 2, Md. 


MADDOX AND HOPKINS 
Engineers and Surveyors 


Plane and Geodetic Surveys 


Topographic Maps e Photogrammetry 


Highways, Utilities, Structures 


8506 Dixon Ave. Silver Spring, Md. 


CLARKESON ENGINEERING 
COMPANY, INC. 
Bridges, Structures, Airports, 
Dams, Traffic Surveys, Reports 
Waterfront Facilities 
285 Columbus Avenue, Boston 16, 
Massachusetts, Suite 200, 2000 P Si. 
NW, Washington 1, D. C. 


Highways, 





FAY, or, THORNDIKE, 


Engineers 
Airports, Bridges, Express Highways 
Water Supply, Sewerage and Drainage 
Port and Terminal Works, industrial Bidgs 
Incinerators and Power Plants 


Boston, Massachusetts 





JACKSON & MORELAND, INC. 
JACKSON & MORELAND 
INTERNATIONAL, INC. 
Engineers and Consultants 
Electrical e Mechanical e Structurc 

Design and Supervision of Constr 
Utility, Industrial and Atomic Proj 
veys @ Appraisals e Report 
Machine [ yn @ Technical Publications 


Boston—New York 





METCALF & EDDY 
Engineers 


Investigations Reports Design 

Supervision of Construction 

and Operatior 
Valuation 


Management Laboratory 


Statler Building « Boston 16 





The Thompson & Lichtner Co., Inc. 
Civil and Industrial Engineers 
Design, Supervision, Testing, 
Engineering and Production Studies 
Special Structures, Tunnels, Airports, 
Highways, Foundations 


Office and Laboratory « Brookline, Mass. 
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CRANDALL DRY DOCK 
ENGINEERS, INC 


Railway Dry Docks, Floating Dry Docks, 
Basin Dry Docks, Shipyards, 
Port Facilities 
investigation, Reports, Design 


238 Main St. 


GOODKIND & O'DEA 


Consulting Engineers 


Cambridge 42, Mass. 





Design and Supervisior 
Foundations, Structures, Highways 


610 Bloomfield Ave., Bloomfield, N. J. 
1214 Dixwell Avenue, Hamden, Conn. 
325 Spring Street, New York, New York 
7956 Oakton Street, Chicago 31, Illinois 


AMMANN & WHITNEY 
Consulting Engineers 


Design and Construction Supervision of | 
Bridges, Highways, Expressways, Buildings, | 
Special Structures, Airport Facilities 


111 Eighth Avenue, New York 11, N. Y. 
724 E. Mason St., Milwaukee 2, Wisc. 


1520 Connecticut Avenue, N.W. 
Washington 6, D. C. 


ANDREWS & CLARK 
Consulting Engineers 


305 East 63rd Street 
New York 21, N.Y, 





JOSEPH T. WARD 


Consulting Soil and 
Foundation Engineer 


Site Investigation, Boring Supe 
nahi Testing, Fo 
ysis and De 
Supervision, Engineeri 
and Cor 


91 Roseland Avenue Caldwell, N. J. 





GREER ENGINEERING 
Associates 
‘Soils Engineers 


Site Investigations; Foundation Analyses for 
Buildings, Bridges, Air s, Highways, Earth 
Dams. Pavements; Field Inspection; lLabora- 
tory and Field Testing for all types of Earth- 


work 
98 Greenwood Avenue, Montclair, N. J. 





EDWARDS AND KELCEY 
Engineers and Consultants 


Highways— Structures 
Traffic—Parking 
Terminal Facilities 
3 William Street, Newark 2, New Jersey 
Boston New York 
Salt Lake City Minneapolis 
PORTER, URQUHART, 
McCREARY & O'BRIEN 
O. J. Porter & Co 
Consulting Engineer: 

Airports e Highways e Dams e Structures 
Foundations e Stabilization e Pavements 
415 Frelinghuysen Ave., Newark 5, N. J. 
4201 Sunset Bivd., Los Angeles 29, Cal. 
1421 47th Ave., Sacramento 22, Cal. 
1140 Howard St. San Francisco 3, Cal. 


LOUIS BERGER & ASSOCIATES 
Consulting Engineers 


Supervision 
Airfields 
Foundations 


Studies Design 
Expressways 
Structures 

177 Oakwood Ave., Orange, N. J. 
2nd and Locust Sts. Harrisburg, Penna. 
200 S$. Main Street, Salt Lake City, Utah 
40 rue du Rhone, Geneva, Sw'tzerland 


8. K. HOUGH 
Consulting Engineer 
Seil and Foundation Engineering 
Site Investigation, Soil Testing, Design 
Analysis for Earthworks, Foundations and 
Pavements, Field Inspection, Engineering 
Reports, Consultation 


121 E. Seneca Si. ithaca, New York 





FRANK L. EHASZ 


Consulting Engineers 
Highways, Expressways, Bridges, 
Buildings, Port Development, Airports, 
Dams, Flood Control, Tunnels, 
Sewerage, Water Supply 
40-29 27th Stree! 

Long Island City 1, N. Y. 








BARSTOW, MULLIGAN & VOLLMER 
Engineers 


Bri Jges, Highways, Parks 


49 West 45th Street 
New York 36, New York 





BOGERT AND CHILDS 
Consulting Engineers 


Clinton L. Bogert Fred S. Childs 
Ivan L. Bogert Donald M. Ditmars 
Robert A. Lincoln Charles A. Manganaro 
William Martin 
Water and Sewage Works e Refuse Dis. 
posal e Drainage ¢ Flood Control e 
Highways & Bridges e Airfields 
145 East 32nd St., New York 16, N. Y. 





BOWE, ALBERTSON & ASSOCIATE 
Engineers 

Sewage and Water Works e Industrial 

Wastes ¢ Refuse Disposal e Municipal Proj- 

ects e Industria! Buildings ¢ Reports e Plans 

Specifications e Supervision of Construc- 

tion and Operction e Valuation Laboratory | 
Service | 


75 West Street New York 6, N. Y. | 





BLAUVELT ENGINEERING CO. 
Consulting Engineers 
Highways 
Bridges 
Reports 


468 Fourth Ave. New York 16, N. Y. 





BUCK, SEIFERT AND JOST 


Consulting Engineers 





rks, industrial wastes 


112 East 19th Street, New York 3, N. Y. 





THOMAS CRIMMINS CONTRACTING | 
COMPANY 


Established 1848 


Difficult Rock Excavation, Heavy Foundations, | 
Caissons and Underpinning 


624 Madison Ave. New York 22, N. Y. 
EL 5-027: 
FARKAS & BARRON 
Consulting Engineers 
Designs @ Supervision e Reports e Highways 
Expressways e Bridges e Housing e Public, 
Commercial and Industrial Buildings e Special | 
Structures, Marine Structures e Airports 
5 Beekman Street, New York 38, N. Y. 
11 Commerce Street, Newark, N. J. 
173 West Madison Street, Chicago, Illinois 
7 Adelaide Street East, Toronto, Canada 
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GIBBS & HILL, INC. 
CONSULTING ENGINEERS 
Water, Sewage & Industrial Waste Treat 
ment Works—Roads, Bridges & Railroads 
} Conventional & Nuclear Power Generation 
| —Electric Transmission & Distribution Sys- 
| tems—Industrial & Communication Facilities. 
New York 1, N. Y. Pennsylvania Station 
Los Angeles 14, Calif. 510 W. 6th St. 
| Tampa 1, Fla. 608 Tampa St. 





HARDESTY & HANOVER 


Consulting Engineers 


| Long Span and Movable Bridges, Han- 
| over Skew Bascule, Grade Eliminations, 
Foundations, Expressways and Thruways, 
Other Structures, Supervision, Appraisals 
| and Reports 


101 Park Avenue, New York 17, N. Y. 





FREDERIC R. HARRIS, INC. 
Consulting Engineers 
Economic Surveys and Reports 
Engineering Investigations and Reports 
Design and Supervision of Construction 
Port and Harbor Facilities e Highwoys, 
Expressways and Bridges e Power and 
Industrial Plants ¢ Airport Facilities 
27 William St. 1915 Tulane Avenue 
New York 5, N. Y. New Orleans, La. 








HAZEN AND SAWYER 
Engineers 
Richard Hazen Alfred W. Sawyer 
H. E. Hudson, Jr 
Water and Sewage Works 
Industrial Waste Disposa 
Drainage and Flood Control 
| 122 East 42nd St. 3333 Book Building 
New York 17, N. Y. Detroit 26, Mich. 





JOHN J. KASSNER & CO 
Consulting Engineers 


Highways, Bridges, Structures e Sewerage 
and Drainage e Waterfront Construction 
| Site Engineering and Recreational Facilities 
Reports, Designs, Contracts and Speci- 
fications, Supervision of Construction 


6 Church Street New York 6, N. Y. 








KING & GAVARIS 
Consulting Engineers 


Bridges, Highways, Tunnels 
Waterfront Structures, Reports 
Investigations, Foundations 
Design & Supervision of Construction 


| 425 Lexington Ave. New York 





LEGGETTE, BRASHEARS 
& GRAHAM 
Consulting Ground Water Geologists 
Water Supply, Salt Water Problems, 
Dewatering, Recharging, Investigations, 
Reports 


551 Fifth Avenue, New York 17, N. Y. 





MORAN, PROCTOR, MUESER 
& RUTLEDGE 
Consulting Engineers 
| Foundations for Buildings, Bridges and Dams, 
Tunnels, Bulkheads, Marine Structures, Soil 
Studies and Tests, Reports, Design and 
Supervision 
415 Madison Ave., New York 17, N. Y. 
Phone: El 5-4800 





STEPHEN M. OLKO 
Consulting Engineers 
Reports and Designs 
Soil Mechanics—Foundations 
Marinas—Port Facilities 
Structures—Highways—Airfields 
50 E. 42 Street, New York 17, New York 
OXford 7-683] 








PARSONS, BRINCKERHOFF, HALL 
& MACDONALD 
Engineers 
Bridges, Highways, Tunnels, Airports, Sub- 
ways, Harbor Works, Dams, Canals, Traffic, 
Parking and Transportation Reports, Power, 
Industrial Buildings, Housing, Sewerage and 
Water Supply 


165 Broadway New York 6, N. Y. 





E. LIONEL PAVLO 
Consulting Engineer 
Design, Supervision, Reports 
Bridges, Highways, Expressways 
Marine Structures, Industrial Construct 
Public Works, Airports 
642 Fifth Avenue New York 19,N. Y. 





MALCOLM PIRNIE ENGINEERS 
Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 

Malcolm Pirnie, Jr. 
MUNICIPAL AND INDUSTRIAL 
Water Supply —Water Treatment 
Sewage and Waste Treatment 
Drainage e Sewerage e Refuse Disposal 


25 West 43rd Street, New York 36, N. Y. 





THE PITOMETER ASSOCIATES, INC. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Special 
Hydraulic Investigations 


New York, 50 Church St. 





ALEXANDER POTTER ASSOCIATES 
Consulting Engineers 
Water Works Sewerage, Drainage, Refuse 
Incinerators, Industrial Wastes, 
City Planning 


50 Church Street New York 7, N. Y. 





PRAEGER » KAVANAGH 


Engineers 


126 East 38th St. New York 16, N. Y. 





SEELYE STEVENSON VALUE & KNECHT 
Consulting Engineers 
Richard £. D Consultant 
Civil 
Mechanical 


101 Park Avenue New York 17, N. Y. 


ougherty, 


Electrical 





SEVERUD « ELSTAD « KRUEGER « 
ASSOCIATES 


Consulting Engineers 


Structural Design e Supervisior 
Buildings ¢ Airports 


415 Lexington Ave., New York 17, N. Y. 





SINGSTAD & BAILLIE 
Consulting Engineers 
Ole Singstad David G. Baillie, Jr. 
Tunnels, Subways, Highways, 
Foundations, Parking Garages 
Investigations, Reports, Design 
Specifications, Supervision 


24 State Si. New York 4, N. Y. 


FREDERICK SNARE CORPORATION 
Engineers * Contractors 


Harbor Works, Bridges, Power Plants 
Dams, Docks and Foundations 


233 Broadway, New York 7, N. Y. 
Havana, Cubo Lima, Peru 
Bogota, Colombia Caracas, V t 


THE 
J. G. WHITE ENGINEERING 
CORPORATION 


Engineers and Constructors 


80 Broad Si., New York 4, N. Y. 








D. B. STEINMAN 
Consulting Engineer 
BRIDGES 


Design, Construction, Investigation, Re- 
ports, Strengthening, Advisory Service 


117 Liberty Street, New York 6, N. Y. 





TIPPETTS « ABBETT + 
McCARTHY « STRATTON 
Engineer: 

Ports, Harbors, Flood Control Irrigation 
Power, Dams, Bridges, Tunnels 
Highways, Railroads 
Subways, Airports, Traffic, Foundations 
Water Supply, Sewerage, Reports 
Design, Supervison, Consultation 


62 West 47th Street, New York City 





LAWRENCE S. WATERBURY 
Consulting Engineer 
26 Broadway 
New York 4, N. Y. 
Bowling Green 9-9298 








JOHN M. MUDDEMAN ASSOCIATES 
Consulting Engineers 
Stony Brook and Seaford, 
Long Island, N. Y. 
City and Town Planning 
General Municipal Engineering 
Main Office: P. O. Building 
Stony Brook, N. Y. 





LOCKWOOD, KESSLER 
& BARTLETT, INC. 


Engineers Surveyors 
Civil Engineering Investigations, Reports and 
Designs, Supervision of Construction, Seismic 
Subsurface Investigation, Cadastral, Geo 

detic, Topographic & Engineering Surveys 
Photogrammetric Engineering and Mapping 


One Aerial Way Syosset, New York 





YULE, STICKLEN, JORDAN & McNEE 
ngineers 
Highways, Bridges, Airports 
Design, Investigations, Reports 
Supervision of Construction 
Civil, Structural, Mechanical, Electrical 
23rd and Markets 309 South Broad St. 
Camp Hill, Pa. Philadelphia 7, Pa. 
5564 North High Si. 
Columbus, Ohio 














A joint ASCE-FSIWA committee has worked 
for several years to produce the latest in the 
series of Manuals of Engineering Practice. Copies 
of this manual can be obtained by completing the 
accompanying coupon. The list price is $7.00 
and ASCE members are entitled to a 50% dis- 


count. In cloth binding. 


——— — — — — —— CUT HERE 


American Society of Civil Engineers 
33 West 39th Street, New York 18, N. Y. 
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CAPITOL ENGINEERING 
CORPORATION 
Consulting Engineers 
Design and Surveys ¢ Roads and Streets 
Sewer Systems e Water Works 
Planning ¢ Airports 
Bridges ¢ Turnpikes « Dams 
Executive Offices 
Dillsbu-g, Pernsylvanic 
Washington, D. C. Pittsburgh, Pa. 
Rochester, N. Y. Saigon, Vietnam 





GANNETT FLEMING CORDDRY & 
CARPENTER, INC. 
Engineers 
Dams, Woter Works, Sewage, Industrial 
Waste and Garbage Disposal e Highways 
Bridges and Airports, Traffic and Parking 
Appraisals, investigations, and Reports 
HARRISBURG, PENNA. 
Pittsburgh, Pa. Philadelphia, Pa. 
Daytona Beach, Fic. 


MODJESK! & MASTERS 
Consulting Engineers 
F. M. Masters 
G. H. Randall 
Design and S 
Inspecti 
Bridges, Structures and Foundations 
P.O. Box 167 Philadelphia, Pa. 
Harrisburg, Pa. New Orleans, La. 








AERO SERVICE CORPORATION 


egrated s ing and mapping services— 
ace studies 

y, Dams, Airports, 

and other jorge 


1s iated ele 


rtland St., Philadelphia 20, Pa. 





CONSULTING ENGINEERS 
Water, Sewage, Industrial Wastes and 
ncineration Problems, City Planning, High- 
ways, Bridges and Airports, Dams, Flood 
Control, Industrial Buildings, Investigations, 
Reports, Appraisals and Rates 


Three Penn Center Plaze 
Philadelphia 2, Pa. 





LAWRENCE T. BECK AND 
ASSOCIATES 


Engineers and Consultants 


Philadelphia New York Washington 








MORRIS KNOWLES INC. 
Engineers 


Water Supply and Purification 
Sewerage and Sewage Disposa! 
Valuations, Laboratory, City 
Planning 


1312 Park Bidg., Pittsburgh 22, Pa. 





PENNSYLVANIA 
DRILLING COMPANY 


Subsurface Expl 


ns. ¢ 
Industrial Water Supply. M 
Large Diamete 


Reports 
1205 Chartiers Ave. Pittsburgh 20, Pa. 





GILBERT ASSOCIATES, INC. 
Engineers and Consultants 
Surveys ¢ Design @ Supervision 
Sanitary Engineering 
Industrials and Utilities 
Domestic and Foreigr 


5251 fer Avenue, Reading, P 
New York « Washington 








MICHAEL BAKER, JR., INC. 
The Baker Engineers 
Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Sys- 
tems, Water Works Design and Operation, 
City Planning, Municipal Engineering, Al! 
Types of Surveys 
Home Office: Rochester, Pa. 
Branch Office 
Jackson, Miss. Harrisburg, Pa. 





SPRAGUE & HENWOOD, INC. 


Foundation Investigations e Soil Testing and 
Test Borings e Grout Hole Drilling and 
Pressure Grouting e Diamond Core Drilling 


Scranton, Pa. New York, N. Y. 


Philadelphia, Pa. Grand Junction, Colo. 
Pittsburgh, Pa. Atlanta, Georgia 
a i WL 4, Al a 








BUCHART ENGINEERING CORP. 
Consulting Engineers 
Bridges—Sewer Systems 
Dams— Ref 
Municipal tr 


Highways 
veys—Water Works 
pervision—industria 
55 S. Richland Ave., York, Pa. 
fer, Pa. Washington, D. C. 





JUSTIN & COURTNEY 
Consulting Engineers 
Joe 8. Justin Neville C. Courtney 


Dams and Power Problems 
Hydro Electric Developments 
Foundations 


121 S. Broad St. Philadelphia 7, Pa. 





H. A. KULJIAN & COMPANY 
Engineers and Architects 
Plants (steam, hydro, diesel) 
industrial Buildings e Army & Navy 
Installations e Airports, Nongors 
Water and Sewage Works 


Power 


Design @ Investigations ¢ Reports @ Surveys 


1200 No. Broad Si. Phila. 21, Pa. 





HUNTING, LARSEN & DUNNELLS 
Engineers 


industrial Plants e Warehouses 
Commercial Buildings ¢ Office Buildings 
Laboratories e Steel and Reinforced 
Concrete Design @ Supervision 
Reports 


| 1130 Century Bidg., Pittsburgh 22, Pa. 








Cc. W. RIVA CO. 


Edgar P. Snow John F. Westman 


Highways, Bridges, Tunnels, Airports, 
Sewerage, Water Supply, Soil Tests, 
Reports, Design and Supervision 
Great Neck,’ N. Y. Prov. 3, R. 1. 
No. Attleboro, Mass. 





MID-WESTERN 





ALVORD BURDICK & HOWSON 
Consulting Engineers 
Water Works, Sewerage, Water Puritica- 


tion, Sewage Treatment, Flood Relief, Power 
Generation, Drainage, Appraisals 


20 North Wacker Drive, Chicago 6, Ill. 





CONSOER, TOWNSEND 
& ASSOCIATES 
Water Supply, Sewerage, Flood Control 
and Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Reports, 
Traffic Studies, Airports, Gas and Electric 
Transmission Lines 


360 E. Grand Ave., Chicago 11, Illinois 
9% Indi st. G tle, ind. 








GREELEY AND HANSEN 
Water Supply, Water Purification, Sewer- 
age, Sewage Treatment, Refuse Disposal, 


industrial Wastes 


14 East Jackson Bivd., Chicago 4, Illinois 





DeLEUW, CATHER & COMPANY 
Consulting Engineers 
Subways 
Railroad Facilities 
ndustrial Plants 
Grade Separations Municipal Works 
Urban Renewa Port Developmen’ 
150 North Wacker Drive, Chicago 6 
San Francisco Toronto Oklahoma City 


Public Transit 
Traffic & Parking 
Expressways 


HARZA ENGINEERING COMPANY 
Consulting Engineers 
Calvin V. Davis E. Montford Fucik 
Richard D. Harzo 
Hydroelectric Plants and Dams 

Transmission Lines 

Flood Control, Irrigation 

River Basin Developmen’ 


400 West Madison Stree! Chicago 6 





C. MARTIN RIEDEL 
Consulting Engineer 
Chemical Soil Solidification Engineering 
fo: 
Tunnels, Shafts, Mines, Foundations 

Underground Structures 

7650 S. Laflin St. Chicago 20, Illinois 

29-27 41st Ave., Long Island City 1, N.Y. 





SOIL TESTING SERVICES, INC. 

Consulting Engineers 

John P. Gnaedinger Carl A. Metz 

Sub-Surface Investigations, Laboratory test- 

ing, Inspection, Engineering Reports And 
Design of Foundations 

1827 No. Harlem Ave., Chicago 35, Ill. 

Kenilworth, N. J.—San Francisco, Calif. 
Vedado Hana, Cube 





STANLEY 
ENGINEERING COMPANY 
Consulting Engineers 
Hershey Building 208 S. LaSalle Street 
Muscatine, lowa Chicago 4, Illinois 


1154 Hanna Building 
Cleveland 15, Ohio 





JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 
Gas Systems 
Water Systems 
verage Systems 


Municipal Improvements 


ndustrial Plants 
Recreational Facilities 
gations and Reports 


801-805 East Miller St. Springfield, III. 





CLARK, DAILY & DIETZ 
Consulting Engineers 
James G. Clark Jess C. Dietz 
Eugene J. Daily W. Don Painter 
Expressways @ Structures @ Sanitary e Civi 
211 N. Race, Urbana, Illinois 
188 Jefferson, Memphis, Tennessee 








NED L. ASHTON 
Consulting Engineer 


Aluminum and Steel Structures 
Bridges and Paraboloidal Antennas 
Swimming Pools and Foundations 
Welded Design and Strengthening 


820 Park Road lowa City, lowa 





WALLACE & HOLLAND 
Consulting Engineers 
Structural 


Civil — Sanitary 


401 N. Federal Mason City, lowa 





SERVIS, VAN 


Enginee 


DOREN & HAZARD 
rs-Architects 


Ounacatio 
Yrainage e Aerial Surveys 
ng @ Urban Subdivisions 
trical e Mechanical 
Topeka, Kansas 


tria! Facilities e FI 


2910 Topeka Bivd. 





BLACK & VEATCH 
Consulting Engineers 
Nater, Sewage, Electricity, Industry, Reports, 


Design Supervision of Construction Investi- 
gations, Valuation and Rates 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


BURNS & McDONNELL 
Engineers Architects ¢ Consultants 


Kansas City, Missouri « P.O. Box 7088 
Phone: DElmar 3-4375 





HOWARD, NEEDLES, TAMMEN & 
BERGENDOFF 
Consulting Engineers 
Bridges, Structures, Foundations 
Express Highways 
Administrative Services 
1805 Grand Avenve 99 Church Street 
Kansas City 6, Mo. New York 7,N. Y. 





SVERDRUP & PARCEL ENGINEERING CO. 


Engineers « Architects 
Bridges, Structures and Reports 
industrial and Power Plant 
Engineering 
915 Olive Street, St. Louis 1, Mo. 


417 Montgomery Street, 
San Francisco 4, Cal. 





A. L. ALIN 
Consulting Engineer 


5927 N. 24 Street 
Omaha 10, Nebraska 


Dams, Hydroelectric Power 
Flood Contro 





HAZELET & ERDAL 
Consulting Engineers 
Design, Supervision, Investigations, Reports 
Fixed Bridges Movable Bridges 
Expressway Systems Harbor Works & Dams 
Dixie Terminal Bidg., Cincinnati 2, O. 
Monadnock Block, Chicago 4, Ill. 
Oding Bidg., Lansing 33, Mich. 
Commerce Bidg., Lovisville 2, Ky. 
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VOGT, IVERS, SEAMAN & ASSOC. 
Engineers-Architects 
Highways — Structures — Expressways 
Industrial Bldgs. — Harbor Facilities 
Airports — Dams — Docks 
Surveys — Reports 
34 W. Sixth St., Cincinnati 2, O. 
20 N. Wacker Dr., Chicago 6, Ill. 





THE AUSTIN COMPANY 


Design ¢ Construction @ Reports @ Plant 
Location Surveys ¢ Domestic and 
Foreign Work 
16112 Euclid Avenue, Cleveland, Ohio 
New York Detroit Oakland 
Chicago Houston Seattle 
los Angeles 





HAVENS AND EMERSON 
H. H. Moseley 
F. S. Palocsay 
G. H. Abplanalp 
Mock S. H. Sutton 
Frank C. Tolles, Consultant 
Consulting Engineers 
Water, Sewerage, Garbage, Industria! 
Wastes, Valuation, Laboratories 
Leader Bidg. Woolworth Bidg. 
Cleveland 14, O. New York 7,N. Y. 





THE OSBORN 
ENGINEERING COMPANY 


Designing ¢ Consulting 

Office Buildings 
Field Houses 
Laboratories 


Cleveland 3, Ohio 


Industrial Plants 
Stadiums Grand Stands 
Bridges Garages 


7016 Euclid Ave. 





BENHAM ENGINEERING COMPANY 
and Affiliates 
Surveys Design & Supervision 
af 
Mechanical Ele 
Sanitary tructural 
Engineering Projects 
and 
All Types of Building Constr 
215 N.E. 23rd St., Okla. City 5, Okla. 


Civil 


trical 


tion 





ALFRED H. GRUPPE 
Consulting Engineer 
Design and Construction 
Supervision of Bridges, Buildings, 
Foundations, Concrete and Steel 
Structures 
828 N. Broadway 
Milwaukee 2, Wisconsin 





SOUTHERN 





BROWN ENGINEERING COMPANY, INC. 
Architects — Engineers 

Civil e Mechanical e Electrical ¢ Industrial 
Structural Design 
Airports 
Industrial Plant 
Bridges 
Reports 


Highway Design 
Water Supply 
Sewage Disposal 
land Development 
Railroads 
Commercial and Industrial Buildings 


P. O. Drawer 917, Huntsville, Alabama 


PALMER & BAKER, ENGINEERS, INC. 
Consulting Engineers and Architects 
Tunnels, Bridges, Highways, Airports, Indus- 
trial Buildings, Harbor Structures, Soils, 


Materials and Chemical Laboratories 


Mobile, Ala. New Orleons, La. 
Washington, D. C. 








JAMES M. DANIEL — JAMES J. LEWIS 
AND ASSOCIATES 


Civil and Mining Engineering Consultants 
United States and Foreign 
860 Porter Place Lexington, Ky. 
EUSTIS ENGINEERING COMPANY 
Foundation and Soil 
M Ae 4, 1 al Al. 





Laboratory Tests 
Reports 


Soil Borings 
Foundation Analvses 


3635 Airline Highway 
Metairie, Louisiana 





BEDELL & NELSON ENGINEERS, INC. 
Consulting Engineers — Architects 
Airports, Buildings & Ind 
City & Site P anning, Harbor 
Highwoys & Bridge r 

Municipal Improvemen 


Reports, Estimates, Design, Supe 


1200 St. Charles Ave., New Orleans, La. 


strial Structures, 


FROMHERZ ENGINEERS 


Structural e Civil ¢ Sanitary 


Four Generations Since 1867 
Water Supply, Sewerage, Structures, Drain- 
age, Foundations, Industrial Waste Dis- 
posal, Investigations, Reports, Plans and 
Specifications, Supervision 


816 Howard Avenue, New Orleans 





McCLELLAND ENGINEERS 
Soil end Foundation Consultants 


Investigation e Reports 
Supervision ¢ Borings and Tests 


2649 N. Main St. Houston 9, Texas 





WESTERN 





JOHN S. COTTON 

Consulting Engineer 
Hydroelectric, irrigation, water supply, and 
multiple purpose projects, flood and erosion 
control, river basin development planning, 
dams and their foundations, tunnels, marine 
structures, valuations, rates 


24 Evergreen Drive, Kentfield, Calif. 





DAMES & MOORE 
Soil Mechanics Engineering 
los Angeles ¢ San Francisco e Portland 
Seattle ¢ Salt Lake City « Chicago 
New York ¢ Atlanta e London 


General Offices, 816 Wes! Fifth Stree! 
Los Angeles 17, Calif. 





WOODWARD, CLYDE, SHERARD 
AND ASSOCIATES 


Soil and Foundation Engineering; Earth Dams; 
Engineering Geology; Highway and 
Airport Pavement Design 


1150 28th Street Oakland, California 
1240 W. Bayaud St., Denver, Colo. 
Suite 310, V.F.W. Bidg., Kansas City, Mo. 
4815 Dodge Street, Omaha, Nebraska 





INTERNATIONAL 
ENGINEERING COMPANY INC. 


Engineers 
Investigations ¢ Reports ¢ Design 
Procurement e Field Engineering 

Domestic and Foreign 
74 New Montgomery Si. 
San Francisco 5, California 





JACOBS ASSOCIATES 
Consulting Construction Engineers 
Appraisal! o Construction Costs e Methods 
Analysis e Field Engineering eJob Man- 
agement e Review of Bidding Documents 
for Construction Economy e Engineering 
Geolocy ¢ Plant and Equipment Design 
503 Market Street 
San Francisco 5, California 








WILLIAM F. GUYTON AND 
ASSOCIATES 


Consulting Ground- Water Hydrologists 
Underground Water Supplies 
Investigations, Reports, Advice 


307 W. 12th St., 


Phone: ( 


Austin 1, Texas 
R 7.7165 





SPENCER J. BUCHANAN AND 
ASSOCIATES, INC. 
Consulting Engineers 

hanics and Foundation Engineering, 
Highwoys, 


si ervision 


310 Var 


wilding, Bryan, Texas 
TAylor 2-3767 


isco Bi 





SOIL MECHANICS INCORPORATED 
Foundation Exploration and Testing Services 
Sit tigat , Field 
ond lat 

rts 
310 Varisco Building, Bryan, Texas 


Phone TAylor 2-3767 
Houston — Phone MOhawk 7-1869 





LOCKWOOD, ANDREWS & 
NEWNAM 
Consulting Engineers 
Industrial Plants, Harbors, Public Works 
Roads, Airport, Structures, Earthworks 
Mechanical and Electrical 
Reports e Design ¢ Supervision 
Surveys @ Valuarions 
Corpus Christi e HOUSTON « Victoria 
Texas 





| 
| 
| 





DANIEL, MANN, JOHNSON, & 
MENDENHALL 

Planning — Architecture — Engineering 
Water Supply & Purification 
Harbors Storms Drains 
Rapid Transit e Treatment Plants 
Urban Renewal! Municipa! Buildings 
Traffic & Parking ndustrial & Commercial 
Reports & Consultations Buildings 
3325 Wilshire Bivd., Los Angeles, Cal. 

1145 19th St., NW, Washington, D. C. 


Airports 





FAIRCHILD AERIAL 
SURVEYS, INC. 

Aerial Photography 
Topographic Contour Maps 
Airborne and Marine Geophysics 
Electronic P ning Services 
224 East 11th Street 
Los Angeles 15, California 


SAENZ-CANCIO-MARTIN 
Ingenieros 
ALVAREZ y GUTIERREZ 
Arquitectos 
Consulting Engineers and Arch'tects 
Ave. de la Independencia 774 
Ensanche del Vedado, Habana, Cuba 





DUMONT-GREER ASSOCIATES 
Architects-Engineers 


Airports, Port Facilities 
Public Works Projects, 
Industrial, Urban, Agricultural 
and Rural Development 


Design and Construction Supervision 
1 Rue du Rhone Geneva, Switzerland 


TELEPHONE: 24.63.87 








HOLMES & NARVER, INC, 
Engineers ¢ Constructors 


Los Angeles — Honolulu 





Cc. E. JACOB 
Groundwater Consultant 
Water Supply, Drainage, De 
Subsidence, Recharging, Salt- Water Control, 
Statistical ydrol 
Digital and Analog Come 
P.O. Box 347 Northridge, Calif. 
Cable JACOBWELL Los Angeles 
55-4990 


watering, 


zy, 


tation 


Dickens 








ENGINEERS TESTING 
LABORATORY, INC. 
Soil Mechanics and Foundation 
Engineering 
Laboratory Tests 
Reports 


Soil Borings 
Foundation Analyses 


2116 Canada Dry St., Houston 23, Texas 
444 North 9th Street, Baton Rouge, La. 


KAISER ENGINEERS 
Division of Henry J. Kaiser Company 
ENGINEER » CONTRACTOR 


Investigation e Reports @ Valuations 
esign ¢ Constructior 


ew 1-221] 


Oakland, Calif. 


Crestv 


1924 Broadway 


| 


| 


AMMANN & WHITNEY 
CONSULTING ENGINEERS 
111 Eighth Avenue, New York 11, N. Y. 
Airport Facilities 
tructures 


Buildings, Industria 
Bridges, Highwa pecial 
29 Rue des Pyramides, Paris, France 
32 Patission Street, Athens, Greece 
P.O. Box 1423, Tehran, Iran 
P.O. Box 1498, Addis Ababa,,fthiopia 








USE THIS PROFESSIONAL 
CARD DIRECTORY 


Participation is restricted to 
members or firms where one 
or more of the principals are 
members of the American 
Society of Civil Engineers. 


Your Card Should Be Among 
Them « Write Today for Rates 
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Wormers a bigger beating than your floors... 


Only Masterplate 
floors take 
this terrific traffic 


; 
4 


nate --.-200,000 trips a year over 
aisles at Lincoln Electric 


To withstand heavy fork-lift truck traffic—The 
Lincoln Electric Company’s 30-acre plant uses 
MASTERPLATE floors in its material transfer 
aisle. MASTERPLATE “‘iron-clad’’ floors provide 
a thick, tough, malleable surface that can take 
this day-in, day-out beating. 

With MASTERPLATE—Lincoln’s high-volume 
production flow of welding machines and elec- 
trodes is not interrupted by costly downtime for 
floor repairs or replacement. 

MASTERPLATE . . . and the on-the-job services 
of the Master Builders field service team .. . is 
your key to floors that last 4 to 8 times longer 
than the best plain concrete floor. They pay for 
themselves again and again. 

On any current or future floor projects, the 
local Master Builders field man will welcome 
discussing your requirements. Call him in. He’s 
at yourservice. Write us for complete information. 


The Master Builders Company, Cleveland 3, Ohio 
Division of American- Marietta Company 

The Master Builders Company, Ltd., Toronto 9, Ontario 

International Sales Department, New York 17, N.Y. 

Branch Offices in all principal cities. 


MASTERPLATE provides 
a thick ... tough... 
malleable “iron-clad”’ 
floor surface. 


CONCRETE BASE SLAB FOR 
MASTERPLATE surface can 
be monolithic or two-course. 


FOR FINISHING NEW CONCRETE FLOORS or re-surfac- 
ing old concrete floors— MASTERPLATE withstands 
impact .. . is oil resistant and virtually non-absorbent 

. easy to clean . . . resistant to many industrial 
corrosives and strong cleansers . . . and outwears the 
best plain concrete floor 4 to 8 times according to tests by 
top independent testing authorities. 


2-MINUTE TIME EXPOSURE —using ‘“‘tracer lights” — shows typical continuous, 
heavy floor traffic pattern over MasTERPLATE floor at Lincoln Electric Co., 
Cleveland, Ohio— world’s largest manufacturer of arc welding equipment. 


“SERRE 


*MASTERPLATE is a registered trademark of The Master Builders Co. for its specially prepared, metallic aggregate for producing “‘iron-clad”’ concrete floors. 
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When rapidly increasing population and industrial demands are 
making water consumption soar like a jet, are your water officials 
forced to go along, horse and buggy fashion, with facilities designed 


Horse a nd b uggy to accommodate a previous generation? 


If so, your most immediate needs are new and bigger pipe lines 


transportation to supplement the old and to replace the obsolete. LOCK JOINT 


CONCRETE PRESSURE PIPE is the ideal material to implement 
this important program. Its durability and dependability assure 


. e 
Lil the jet age eee trouble-free service for generations to come. Its initial high carrying 
capacity is a permanent feature, permitting accurate, long-range 
estimates of available supply in the distant future. 
For pipelines of utmost reliability and economy, specify LOCK 
JOINT CONCRETE PRESSURE PIPE the pipe built today 


l for tomorrow’s requirements. 
a. 
r/ , - a Y 
( J) LOCK JOINT PIPE Co. 
East Orange, New Jersey 


Sales Offices: Chicago, Ill. « Columbia, S.C. - Denver, Col. - Detroit, Mich. » Hartford, Conn. + Kansas City, Mo. + Perryman, Md. 
Pressure » Water - Sewer - REINFORCED CONCRETE PIPE - Culvert - Subaqueous 

















